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' "" UYl'tl 3 

''"" IJ] ~ d IJ] 9) o' o' IJ] 9' 
urn'YI 1:1.Jm rn'W nrn'WllJ'U'YI ffvwi'1u'Yl'U\91 u1ti'~ 1~¢i11il'Wm'l'~~111:1.J11'J'1'inn:1ufJWfll'Vl 

~.:iu1~"'t1:1.Jim:::v:::¢i 1 1ilmn 'l' lf1Hm'l''l'i 1ll1:ij t1.:iu-J1vl'1~ffth1 th:::V11'U'IY11'l'm'll~ 2 1072/ 16132 'llti.:iu11i'YI 

ff'U'liU'Ul'i' u1ti'~ irltii'W~ 7-10 iimfllJ 2565 ~.:i1h:::ntiu~1t1m'l'11'J'1'ili~flWfll'Vlt11mrYi'Wunt11fmr 'l':::irnti'v.:i . 
~ .:!:!. ~ ' ~ 

m 'lff'Uff:::t'Ylti'U 1m:::fJWfll'Vl'U 1 mmH1ff1 tlri '1m'l'~~11 1lJ\9ll1'ilfftJUfJ Wfll'Vlff .:iu 1~"'t1" Mi.:iil 

3.1 fl11~11111~flWfll'YHllfllff 1t11J'J'Jf.llfllff ca 

3.1.1 

0 ,.. 0 Q.I ~ gJ ' .IC:),,. i 91 .,j 
\9lll.Jf11l1'U~lJl\9l'J'~l'U t~tlffl'Ufl'll'UflWrnnlJf11'l'ff'lll1~'1tllJHl1'l'1fl\91 t~tl '1f!fl rn'l High-Volume Air Sampler 

'l'i1m'l'1nul?i'1titi1.:i~'U '1:::tit1.:i~ii'llm~~1ni1 100 1llmti'W 1~vmrn~tilf11fY~l'U m:::~111nrn.:i ivun'1 (Glass . '" 
Fiber Filter) tll'Wnm 24 ci1 tlJ'l~tll~t1.:i tll'Wnm 3 i'W~tll~ti.:i imh.:i~iim'J'¢i11il'U'll'U\9lllJtln~'lltJ'l 

lm'lfll'l' irltii'U~ 7-10 ii'WlfllJ 2565 i'1fU~\9ll1'il1~ flt! tl1mw~'U'1:::titi'li'Wm'l'tll f11fY (Total Suspended 

Particulates: TSP) 'l'i1mrn'l'1'il1~i'Wu111w~fll~i1'il:::1~fum1m:::V1uJ.:il1lJ~ 3 mnil flt! ('l'tl~ 3- 1) 
'" 

Q 'j) 'j) 'j) Q QJ .d .:!:!. .<:::::t.Q.I Q.I 

l. ml1WUl'Ul11tlff1'U'Vl~~l'U'YlfY\91:::1'Utltlf1l'iW'll'l1'UtJ ('Vlfl~ 0548236 \91:::1'Utltlf1 , 1474308 

... I I ~ d'I' IJ] _ I 9) "' ., ... ... . I 
ll1'Uti) ti~l11'l'il lf1'Vl'U'YI lm'lm 'l' rn'YIH~l'U'YlrY\91:::1'Utitim'iW'lll1'UtJ unmw 420 llJ\9l'l' 

.<:::::t. gJ 'j) gJ Q Q.I ~ Q.J QI .ct ' 
2. ml1WUl'Ul11tlff1'U'Vl~~l'U'YlrY\91:::1'U\9lf1 ('Vlfl~ 0547389 \91:::1'Utltlf1, 1473405 ll1'Utl) tJ~ 

I ~ d'I' IJ] . 1 9) "> ., ... ~9J.1 
l11'l'illf1'Vl'U'YI im.:im 'l' rn'Yll'l~l'U'YlrY\91 ::: 1'Ul'lf1mti.:i t\91 u 'l' :::mw 53 llJl'l'l' 

3.1.2 Wtlfll'J~'J1111~fJWfl11'Ullfllff1t11J'J'Jf.llfllff 

'illf1VIMll l'l'l'1 'il 1~fJWfll'Vlt11 mrYi'Wunv1mrY u1'U1'U 3 mnil irltii'W~ 7-10 iimfllJ 2565 ii 

ri'1mrnn'il1~ i'Wl'll'l'l'l~ 3- 1 1m :::'l'1t1'l l'UV1'1f11 'l'i1m 1 :::ifi'W mflri'U1f1~ 2 
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e i61G1-:11vi'lilflUUn'l'la101A'hm11t11n1flufl::1:: lii''Utat1~ 

St.I 'U1nw.~1U~'JflU'J'lm~~1ui1AG1tlUDElntUfl~L'tlUD (0548236E, 1474308N) 

St.2 'U1t1m'U1umaa1u,·1~lil1unflei::i'umn ( 054 7 389E, 14 7 3405 ) 

St.3 'U1t1tl&,;1U..;'Jfli'l'JU\'1~~1'11i1flei::i'umrn (0548488E, 1473506N) 

MINING EN"IRONMENT CONSULTANT IX>. , LTO. 3-2 

N 

* 



. .... .... 
mm.rn Iii 11 {11 Yi 

.Q 'j)'j) 'j).Q QJ 

2. '!J'.il1W'IJ1'U111tl'ff1'U'YH'l~l'U'Vlfl~~1 'U~fl .. 

. .... .. .... 
1U'Yl\il'i1{11Yl 

7-8/03/65 

8-9/03/65 

mitltl.l~Utl~tHH1UU'i'ifJlfllftlil~fJ 
24 ~11m (ijtl~n-rii1gnmn~1it\il'i) 

0.211 

0.203 

9-10/03/65 0.191 

7-8/03/65 0.197 

8-9/03/65 0.221 

9-10/03/65 0.188 

7-8/03/65 0.233 

8-9/03/65 0.224 

9-10/03/65 0.199 

0.330 

. 
nm 'IJ~ll'Vl 1llli.:i l~'l-l,1'HJ'l.Hlj'tn1 ¥HJWJf'1ll'Vl'l-l~ r01tl~, 2565 

mm91u mm ~l'UfJWflTYHn mfl1'Um'i t11mfl i ~t1vf 11 u U'i ~ fl1flf1W ~fl'.i'illfl1'i~ .:i1n~ii'tillui1 .:J'lfl~ 
~ "' 'il'IJU'Vl 24 'Vi.fl. 2547 

3.1.3 

'11m-rf!m'i~'i1'11~mmw ~u '1~tit1.:iu'\J1U'1tit1vf'.:i11"~ iu uu mm fl 1~u11'11 3 1'W~tll~ti.:i 
'il1'U1'U 3 'ffmu ~ti u~nwU'1'Ui1'1t1'ff1'U'V'lf1~1'Uiifl~ ~1utitimut1.:imut1 i1ri1m~t1 24 '111 ill.:i tid'lmh.:i .. .. 
0.191-0.211 ijf1~nf Wf1fl'LI1fln1ll~'i u~nwU'1ui1'1t1'ff1u'V'lf1~1'Uiifl~~1'W~n i1ri1m~t1 24 '111 im tid'lmh.:i .. .. .. 
0.188-0.221 ijf1~nf WM'LI1flnm~'i 1m~u~nwu1'Ui1'1t1'ff1U'V'lf1~1uiifl~d'utitin i1fi1m~t1 24 '111 im tidiw1h.:i .. .. .. 
0.199-0.233 ijfj~flf WtJfl'U1flflllJ~'j ~.:ii1ri1titj'l'UlflW ~m~ 'j~l'UfJWfll'V'ltllfllfli'Um'i tllfllfl i ~t1vf 1, u ~lll 

u'i ~ fl1flf1w ~nullm'i~.:i111~ii'tillu'l1.:i'b'1~ uuu~ 24 'Vi.fl. 2547 ~n111u~'li1'mmw~uf1~tit1.:im~t124 i'11m i1 

fi11l11n'U 0.330 ijfl~nfllltJnmflntll~'i (~wnm'imf1f-l'U1fl~ 3) lJfl'ffmu~vi1m'i~'i1'11~ u~tid1.:i1'i~~1ll 

~u'i~ntium'i'1~~t1.:iuuu~~1"m~'im'iilt1.:itiuuf1~ uni'\Jf..lf1m~'Vlu~1ufJwm'V'lmmfltiv1.:i1f11.:if1f~ 11'1tim'i 

1vi"m~rn1'iii1'i1u'i~ff'V11im'V'lmn~'W 1'lf'U m'i1villm'imu'i~J1m'U1~unt1.:iu1 ufl~m'iu~'V'lrntl11~u'V11.:i 
• • q .. A' di ::'1 gJ 

'\JU'ff.:JU'iflltl t'l-l'!J'.il1W'V'l'l-l'Vl f1'i.:Jfl1'i lll'U~'U 
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3.1.4 

1u~1-:1~Nnnn'llu~.:nl'll12ii'u 
'ill fHHl fll'j \Pl 'j 1'il l\P"lfJ ru flTVffll fllfll 'Um 'j tll fllfll ~'Ul1'11 3 l'U ~ tll~ tM l 'U 'lf1-:i~ ~l'UlJl'il'U ~\I 

u'il~U'U (1~ti'UnmruJ 2565) 1~'Vi1mrn'.i1'ili1P1mmru~'UCl~titi ·rvf-:i111J1P1 (TSP) ~l'U1'U 3 ffmu 1~un u'lnru 
'J)gJ v ~ QI .ad a Vil iJ.q QI Ct. 9.JgJ 

1Jl'U'\11tlff1'Wl'l~\P1 l'U'VlfY\Pl~1'Utltlf1l'iW\ll'\1'U tJ m l1W1Jl'U'l11tlff1'UVl~\P1l'U'Vlfl\Pl~1'U\Plf) II Cl~'IJ'.i l1W1Jl'U'\11tlff1'U 

VICl~l'UVlfY\Pl~l'UtJtJf) (i\l\Pll'.il\I~ 3-2 1m~nJ~ 3-2) 11P1tJVIU11 'Vlnflf \l~'Vilfl1'.i\Pl'.i1'ill\P1"flltJVl'Ulf1Wctl 
'U 'U q 'U 

lJl\PI '.i l}l'U fJW fl lVltll fllfll'U m '.i tll fllfl 1\P1tJyf1, 'l.J\PI l:IJ'l.J'.i ~ fllflflW ~ m '.i lJ fll '.i ~\Ill 1\P1 ii'til.Jlllf \l'lfl~ 'il uulii 24 

VI. fl. 254 7 VJnffmu ~'Vi1mrn'.i1'ili1P1 ~\lllff\P1\I iM'1ll'U11'Vll\I ~'l.J1~ntium11~'1.Jiju1!1P11:um1P1rn11~ 1~rh11'U1P1 

1 i'ti d1-:i1ri '.i -:iri f \P1 1l4ti 1ili M'1n1P1 NClm ~'Vlu~ti'IJ:U'lf'U~1 'U riru mVlm mrr uCl~~ ti-:i'l.J ijllii1~ m~ :u\PI 11.J~'Vl 1-:i u'llf 'Vl 

d - ~ .,; ~ II) ~ ~ • • ~ i ~ ~ .d oj • F- .'I d "' J i i ~ ~ 'Vlllrn'l:llff\lll1\P1Cltll.J 1\P11'11fllll'U~'Ull.Jlll'11 'U'\Jl\l\Pl'U !VltllU'Ufll'jCl\P11JllJ1Wfj'U'Vl'il~lf1\P1'\J'U 'Utl'Ulfl\PI '11'Utltl 

~ey\P1 ~\l'Vll\1Ullfl'l~mmfl~\IU11P1'1'til.J UCl~'Vll\11fll\lflll'il~'Vilfll'j~\P1\PlllJU~ll~i\INClflll\Pll1'ill\P1fJWi11VltllfllfY 

i'Wu~ Cl~tJ~ mCl 111n1P1N'1m~'Vlunu'IJ:U'lf'U in'1'1fiv-:imnU'timVlv-:i 11P1 1l4ti'il~mm-:iif ti-:in'U1m~utfl '\J~ti 1 'l.J1 M' 

tn\P1 NCl m~'VIU nU'ljlJ'lf'U l nii'tfi tl\l l 'U l ~iUU tJ t1~ey1P1 

. . 
.. • t"';! .. v G) ') I .. I ct ."f' v 

\11l'iN't1 3-2 UtTYl'1fll'il1J'itllJl'Yltl1JN'1fll'i\l'l'i11l1YlfJWill't'H>lfllfl !UU'i'itllfllfl !U'lf1'1't1Nl'l.UJ11l'Uf:l\l1J1l~UU 

J . TSP 24 hr (mg/m ) ... .. ... 
1U't1\?l'i11l1Yl 

St. 1 St. 2 St. 3 

25-28/03/62 0.221 - 0.245 0.211 - 0.236 0.208 - 0.227 

23-26109162 0.177-0.191 0. I 76 - 0.183 0.178 - 0.188 

10-13/03/63 0.197 - 0.202 0.201 - 0.235 0.197 - 0.209 

21-24109163 0.163-0.176 0.162 - 0.181 0.162 - 0.172 

08-11 /03/64 0.240 - 0.245 0.203 - 0.239 0.215 - 0.230 

27-30109164 0. 175-0. 184 0.181 - 0.193 0.182-0.189 

07-10/03/65 0.191-0.2 11 0.188- 0.221 0.199 - 0.233 

"1\?l'iflU 0.330 

.. 
mn u1'1J''Vl 1:u~\I l~'U 11ltl'UUJ'U'Vi' fltJ'UciClU'Vl'UIPI°' ~ln\P1 , 2565 

m\Pll~l'Ul'.JW mVltilfllfll'Um'j 1.11mfl i1P11.1vi'11 'l.J 'l.J1~mrrriru~m rnm1~ -:iu11P1'1'ti:uuli-:i'lf1 ~ 
., "' 'ilUU'Vl 24 VI.fl. 2547 

'tUJltll'Yi\?l St. 1 . 
St. 2 

~ j)'J) i/c:t. QI 

m nruu 1'U111t1ff1'UVl~\P1l'U'Vlfl\Pl~1'U\Pln 

St. 3 
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0.33 
0.30 
0.27 
0.24 
0.2 1 
0. 18 
0. 15 
0.12 
0.09 
0.06 
0.03 
0.00 

0.33 
0.30 
0.27 
0.24 
0.2 1 
0.18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

mgtm' 

0.245 

!0.22 1 

25-28 ii.ti. 62 

mgim3 

0.236 

!0.21 1 

25-28 ii.ti. 62 

0.1 9 1 

1o. m 

23-26 n.v. 62 

0.183 
*0.176 

23-26 n.v. 62 

Total Suspended Particulates (24 hr) 

0.202 
... 0.197 

10- 13 ii.ti. 63 

2. 176 

1i.163 

22-24 n.v. 63 

!J.245 
"o.240 

8- 11 ii.ti. 64 

Total Suspended Particulates (24 hr) 

0.235 

10.201 

10- 13 ii.ti. 63 

~. 1 8 1 

"ti.162 

22-24 n.v. 63 

0.239 

t203 

8- 11 li.tl.64 

1Jllll!TU = 0.330 mgtm' 

0. 184 

*o. 175 

27-30 n.v. 64 7- 10 ii.ti. 65 

IJ19ll!l ll = 0.330 mg/m3 

0.193 

!0.181 

27-30 n.v. 64 

ro.22 1 

°"o.188 

7- 10 ii.ti. 65 

. . 
i1Hi 3-2 (~6) fl'HWlm£J'lJlfl£.l'lJf-.lilfll'.im1il1YlfJDUll'V'f61fllflhm1·m1mfl 31U~61U6.:J 
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Total Suspended Particulates (24 hr) 

0.33 
0.30 
0.27 
0.24 
0.21 
0. 18 
0. 15 
0. 12 
0.09 
0.06 
0.03 
0.00 

mg/m3 

0.227 
1

0.208 

25-28 ii.fl. 62 

0.188 
!0.118 

23-26 n.u. 62 
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0.209 

!0.197 

10-13 ii.fl. 63 

~ 172 
0. 162 

22-24 n.u . 63 

3-6 

0.230 

\ .215 

8- 11 ii.fl .64 

lJllll!lll = 0.330 mg/m3 

0.189 

*0. 182 

27-30 n.u. 64 

0.233 

~.199 

7- 10 ii.fl. 65 
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3.2 

3.2.1 

u~il'l'l L:i.J~-:i 1~'UL1'.it1mlf'Wv1 rit1'Ucirf111'l'l'Wl'l ~in~ l'11mrn'.i1'ili~'.i:;irnftu-:im~u 24 i1 im 

(Leq. 24 hr) l~'Wnm 3 l'U~tll~tl'l 1'W'lh-:i~lifll'.i~11ilm1'U\91l:1.Jlln9i'llt1-:i i m 'lfll'.i 1rlt1i'W~ 7-10 limril.l 2565 

i~u1'lf'1riit1-:i:)jt1 Integrating Sound Level Meter ACO 6236 i~t1l'llfll'.i\91'.i1'ili~1'Uu~nw~m~11'il:;L~i'u 

i:mm:;'l'lm1mftu-:ii-:i ~l'U1'U 3 tYm\1 ~-:i1~'W~m~u1n'U~\91'.i1'ill~fJWflwrn1mff1'Wm'.iu1mff ;jtJ (i-:iill~ 

3-1) 

3.2.2 

l. 

2. 

3. 
Q. 9) 9) gJ Q. Q.I 

m 11W 1J l'U 'tt 1Utl1'U'Vl~~ l'U 'l'l f!\91:;1 'Utltl f1 

'illf1Hf1fll'.i\91'.i1'ill~'J':;irnftu-:im~u 24 i1 i:i.J-:i (Leq. 24 hr) 1~'Wnm 3 i'W~t11~t1-:i ~l'U1'U 3 m.11\1 

1rlt1i'U~ 7-10 li'WlfllJ 2565liHf1fll'.i\91'.i1'ill~1'W\91 1 '.i l'l~ 3-3 1m:;'.iltl'll'UHf1fll'.ii1m1:;tt1'UfllflH'U1f)~ 2 

. . .... .... .... .. .... 
1:Y ti llfYI VI 'n fl 1 YI 1'U'YIVl'flfl1YI 

[1Yl~IUt'l(Hl)) 

7-8/03/65 59.2 

8-9/03/65 59.6 

9-10/03/65 60.0 

7-8/03/65 60.4 

8-9/03/65 60.5 

9-10/03/65 60.8 

Q. 9'9' 9) .c::i, QI 

3. m 11W1Jl'U'tt1Utl1'U'Vl~~l'U'l'lff\91:;1'Utltlf1 7-8/03/65 56.6 

8-9/03/65 56.8 

9-10/03/65 57.1 

70.0 
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-1 ..... ..... "°' GI <!! "°' 3.2.3 llluf-ltlfll'J~'J1il1Vl'J~Vl'UHrEJ.:.t !lUVlellUJ'hllfllJ 2565 

'illflffafl1Hl'j1'ili~'j ::; ~rnfft1.:im~t1 24 'li'1 im (Leq. 24 hr) 1Tit.111'11 3 iu~t11~t1.:i 1i1u1u 3 

mnil Tiu11 u111wu1t.1tt1t1'ff1t.1l'l~l'i'1t.1Vifl'1P1::::iirnt1mut1.:imi'lt1 liri1t1~i'W'1h.:i 59.2-60.0 1~;1u'1(rn) u1nw 

u1t.1tt 1t1'ff1'Ul'l'1l'i'1t.1Vifl'1P1:::: iu1P1n liri1m.ii 'U'1h.:i 60.4-60.8 1~;1u'1(rn) U'1 :::: u1nwu1t.1tt1t1'ff1'Ul'l'11'i'1t.1Vifl' 
" " " 

1P1::::it.1t1t1n liri1t1di'W'lh.:i 56.6-57. I 1~;1u'1(rn) ~.:iliri1mlit.1mw~m\Pl'j~1m :::: ~rnfft1.:i i~t1~11u 'flllJU'j :::: fllfl' 
" " ~ 

f1tu :::: nnllnn~.:iu1~~t11Juli.:i'lf1~ uuu~ 15 TI.fl. 2540 (mf1H'U1fl~ 3) ~fiTtm~i-ttri1'j :::: ~rnfft1.:im~t1 24 'li'1 im 

liri11~1l1nu 70 1~;1u" Cm) VJn'ffmil~l'l1m'j\Pl'j1'iJi~ 

'illf1H"fln\Pl'j1'ili~'j ::; ~rnfft1.:im~t1 24 '!i'1 im (Leq. 24 hr) 1Tiu11m 3 it.1~t11~t1.:ii'W'lh.:i~~l'U 

m'ilt.10.:i-U'il~U'U (1~t1'Wli'Ulf11J 2565) l'l1mrnn'ili~1i1t.11'U 3 mnil 11'i'mi u1 11wu1t.1tt1t1'ff1'Ul'l~l'i'1t.1Vifl' 
QI d .ct. "=' jl !IJ iJ .c::i, QI .q jliJ jJ .:::i. QI 

1P1 ::::1u t1t1mut1.:i111u ti m mu rn'W 111t1'ff1t.1 l'l "~l'U 'Vlfl''fl :::: 1u \Pl n 1m:::: m 11w rn'W 111t1'ff1'Ul'l"~l'W'Vlfl'IP1::::1u t1t1 n 
" " 

(1P1n1.:i~ 3-4 1m ::::iu~ 3-3) Tiu11 'YJflf1 ~.:i~l'l1m'j\Pln'ili~liri1t1~i'Ulnw~m\Pl'j~1t.1'j::::~rnfft1.:i i~u~11u \PlllJ 

U'j::::fllfl'f1wrnnllfll'j~.:i111~~t11Juli.:i'lf1~ uuu~ 15 TI.fl. 2540 (mf1Hmn~ 3) ~rh11t.1~i-ttri1'j::::~rnfft1.:im~t1 

24 'li'1 im (Leq. 24 hr) liri11~11l1nt.1701~;1u" (m) l'.Jfl'ffmil~l'l1m'j\Pl'j1'ili~ ~.:iu'ff~.:iitt1~u11 n'ilmrnm'j 

~iiu Wll'U'llti.:i 1 f1 'j .:inn i'W'lh.:i~ ~l'Wm 11lri .:iH"m :::: V1ul'i'1t.1mrn~.:i'j ::; ~rnfft1.:i~t1u1 !1W'1(1J'lf'W in~1fit1.:i~t.1 ~ 
im.:imrn~t1d1.:ii~ 
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., "' ... 
1:::~unrn.:i [1~CJ111Jti(rn)J . ., "' ., 

Leq. 24 hr 1lfYl\ll11~1~ 

St. 1 St. 2 St.3 

25-28/03/62 58.7 - 59.5 59.9 - 60.3 56.1 - 56.6 

23-26/09/62 58.4 - 59.3 59.7 - 60.1 55 .9 - 56.4 

10- 13/03/63 58.9 - 59.7 60.1 - 60.6 56.3 - 56.8 

21-24/09/63 59.3 - 60.2 60.5 - 60.9 56.7 - 57.3 

08-11 /03/64 59.1 - 59.9 60.3 - 60.7 56.5 - 57.0 

27-30/09/64 59.4 - 60.2 60.3 - 61.0 56.8 - 57.3 

07- 10/03/65 59.2 - 60.0 60.4 - 60.8 56.6 - 57.1 

mm91u 70 

u~ 'IJYJ 1:u~.:i 1~u 11rnu1rl'uv1 f'IV'U'l7"11Yl'U~ '11n~ , 2565 

mm~1m::: ~'IJlfft1.:i !~t1..f 11u u1::: mrrflw ::: mrnm1~.:i111~""v:1mi1.:i'lf1~ ~tl'u~ 15 vrn. 2540 

St. l 

St. 2 

St. 3 

3.3 

3.3.1 
0 ~ 

fll'l~l!UlHll':i 

... !ii ... 1 1 619' ~ 4 Q.I ~ 4 di! 
1::: 1'1J~l1'Ull'l1:Utl'l'U tl 'l fl1'lf11 1 ~ti t'lflmtl'l:U tl 91 11~1~m'lft'Uft::: IY1tl'U (Seismometer) tll1tl Instantel Model 

MiniMate DS-077 ~ij~~m1:ummrn'lltl'llfl~ tl'li'lviumrn11~i~f11m1:u1~ 1tl'l~Pllfl (Peak Particle velocity) 

'Utl'lfl~'UJuir::: 1Yivu1~i.:iu~ 0.254 ""~1:1J9l1 /i'U1Vi ~u1u f11m1:u~ (Frequency) VQi'U'1h.:i 1-100 1i191cif 

1m:::1mri.:i'f u11ne)~mmrr (Microphone) fi111u~~ 1:::~u 140 1~;1u" (!ltl") 1~t1l'i'1m19111~1~ '11u1u 1 mni'.1 

fiv u~ 11wu1ui1'1t1mu'V'lti11rl'.:i~ in""11~~1ui1rr91:::f u91n c~ n~ 054 7389 91 :::1uvv n, 14 73405 milv) ~.:ivQ 

111.:imn~11111tl.:i~l'i'1m11 ::: 1u~'Uv.:ivfu~1m.:im11uY11.:i~1ui1rr91:::fu91mut1.:i'l~ u 1:::mw 1581:u911 Clu~ 3-4) 

' 
3.3.2 

OJ OJ ~ 

fHlfll':iVl':i1il1~U':i ·~HYU 'tY~me.u 

~lf1~M11911 1~ 1'~11 HJ'U ft ::: lfitl'U 1rlv f'U~ 8 ij'Ulfl:U 2565 ~.:i l'\'1mn ::: 1iJ~m!1mi'Jv.:i iu 
' c:t. 0 QI ~ ~ ~ t!I ,, 

'lf1'll1"1 17:00 'UlWfll Yllf11 1m 1~1~fl"'Uft'Uft::: !Yltl'U 3 ll'U1 fltl 911:Ull'U1Y11W'l (Transverse) ll'U1i'l 

(Vertical) 1m:::11u1t111 (Longitudinal) ~'l911 1 1'l~ 3-5 111:1 :::1 1t1'll'U~"m111m1 ::: i1'lumri~'U1f1~ 2 

MINING ENV IRONMENT CONSUL TANT CO ., LTD. 3-9 REPO RT: MM_S8: SINTANAN/2022/MAR/CHATER3. DOC 



dB(A) 

70.0 
65.0 
60.0 
55.0 
50.0 
45 .0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

dB(A) 

70.0 
65.0 
60.0 
55.0 
50.0 
45 .0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

59.5 
58.7 

I 

_59.3 
58.4 

25-28 jj.ti. 62 23-26 n.v. 62 

60.3 
0

59.9 

I 

_60. 1 

59.7 

25-28 jj_ ti . 62 23-26 n.v. 62 

I 

.59.7 
58.9 

Leq. 24 hr 

.60.2 
59.3 

10-13 jj.tl. 63 21-24 n.v. 63 

60.6 
60.1 

Leq. 24 hr 

60.9 
0

60.5 

l0-13 jj.ti. 63 21-24 n.v. 63 

1J191S!1lJ = 70 dB(A) 

_59.9 
59. I 

8- 11 jj.tl . 64 

I 

.60.2 
59.4 

27-30 n.v. 64 

1J191S!1lJ = 70 dB(A) 

60.7 
0

60.3 

8- 11 jj.tl.64 

61.0 

60.3 

27-30 n.a. 64 

.60.0 
59.2 

7- 10 jj.tl. 65 

_60.8 
60.4 

7- lO jj.tl. 65 

' ' ' ' _IC:l f ,.J .... fi:! ct CV Q.J' .cl .ct Q..I 1 V I ~ 
'JUYI 3·3 (g)tl) flHnlu'Jtl'Ul'YltlUfHlf1l'Jg}'J1{11~'J:::~'Ultl'tl,mHUJ 24 'lf1 ll'l 3 1'Ug)tll'l-Hl'l ... 
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dB(A) Leq. 24 hr 

70.0 
1J19115Jl'U = 70dB(A) ........ ................ .. .................................. ......... .. .... ................ ........................................................................................................... .. .......... ......................... 

65.0 t-

60.0 t- 56.6 .56.4 56.8 57.3 57.0 57.3 57.1 
55.0 . . 
50.0 56.1 55.9 56.3 56.7 56.5 56.8 56.6 
45.0 t-

40.0 r 

35.0 r 

30.0 r 

25.0 t-

20.0 r 

15.0 r 

10.0 r 

5.0 t-

0.0 I I I I I 

25-28 il. fl. 62 23-26 n.a. 62 10- 13 il.tl. 63 21-24 n.a. 63 8- 11 il.ti. 64 27-30 n.a. 64 7-10 il.tl. 65 

MIN ING ENV IRONMENT CONSULTANT CO .. LTD. 3-11 REPORT: MM_S8: SlNTANAN/2022/MAR/FIGUREJ-3.DOC 



N 

* 

A ~6101'1'l"l1~LL'1~kua:iaihn~ li'uittm~ 01 '1 

St,t u;t1tuu1u,;1aa1uV4~11'1~iflmi'q~;1'l.tfiF1lil::1'u01n ( 054 7 389E, 14 73405N) * ~iu11'1.t~nli1nT'.1'1:: Liililiiu 
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"" "' 'J'U'l'l/!1tl1 

~n11-Jvi Transverse Vertical Longitudinal 

"' " " I. m nru rnu·wmifJ'U 'Yl\J : Hz 23 26 

d '\Hl'l~ l fl~ "!l'l~l'Ufi i'1 

08/03/65 

(17.00 'U.) mi:1.J1-n~ipni;itr-:iey1P1 : mm/sec 0.701 

25 

0.764 

0.00628 

0.955 

~lflW\Hl\Pl : mm 0.00421 0.00647 

: mm/sec 1.23 

: dB (L) 120.0 

~ 0 CV.-::2 I Q.I Q,, ~ ~ d 
l'al'Vllfl1rn'U'Vlf1fll';i ~ \Pl'lJl'ldll.1"1"Wff~ rvleJtmJeJl'ldll.ll';i1eJ'4fllfl (Peak Particle Velocity , PPV) 

"' , l: , ~ 11]_ I 
:IJfll'Pl ·:a!'Pl 0 .254 mm/sec 'U'U !lJ 

' 
3.3.3 

_, OJ OJ ~ ~ .:t 
rrlufHlfll'iVl'i1111~H'j~r;J'lHJ~!'Ylel'W!~el').U-J'WliUJ 2565 

'illf1fl1'.illl 'nil11P1u'.i .:i-«irff~1Yit1umnm'.i'.i~IU\PlttU1mi'.it1.:i'Ut1.:i 1flHf11'.i 1rlt11u~ 8 ihnflll 2565 

(~'11111'.iN~ 3-5) ~'l'Vll'ltflHf11'.i1°*m:1J1tulllltJ'.i~IU\PlU'.i~l.Jltu 140 nfoni'W'il.:itt1~ci1.:i ~l'U1'U 1 nmi! ~ei 
'lJ7 nru u l'U '111un1uvfa1.-nf .:i~ 1 m1n\Pl~1u Yifl''P1~1u 111 n ~ .:itieili vi 'ill M\' 111 tttl .:i~'l'i1mn~1U\Pl'Ut1.:il4'u ~ 1 m .:i m'.i 

~ q ~ 

11]_ 1 'J) "' "' .. q 'J) -1 ' "' ' d 
rn'l'll'l\Pllt!'l'lfl'lll ~TU\ll fll\W'l t\91 lJ'.i ~ l.lltu 158 ll.1111'.i 'Vl'lJ11 ffll.11'.itl1\Plfllf111l.Jl'.i1t1'4fllfltl''l-q'\Pl (Peak Particle 

Velocity) i~·i'ti~1uuu1t111 (Longitudinal) ~.:iiifi11vi1n'lJ 0.955 lJft~llJ\91'.i /imVi fllfl11l.J~ (Frequency) iifi1 

' "' 
tl''l-q'\Plm~u-.1.:i 3 U'\.!1 (Peak Vector Sum) lvlltl'lJ 1.23 lJft~ll.lm /imVi UftrnHeJ\Pltllf11fl' (Air Pressure) iifi1 

lvlltl'lJ 120.0 l\Pl911'Uft (Utlft) 

~o Ql l .d 
mtiu 1m1 ~m m '.i 111'.i 1'il1\Plfl 1m1 l.lti (Frequency) 

d li] 'J) "' q 
'l'l l\Pl'illf1f11'.i\91'.i1'il1\Pl !tlll'\.!1tl11 

(Longitudinal) ~iifi11'1'i1n'lJ 26 1~{111CJi' i u1m t1'!JlVit1'lJtl'lJflll.Jl\91'.i i lt!fl1ll.Jiru n~1Yit1m11nnu'l'i1mih:i.:iliu 

111rnu'.i~mfl'm~'l'l'.i1'l'l'll'Vlt1lm1i'.irn'lf1~uft~~.:iu11P1~t1l.l U '.i~ mfl''.il'lfn'il'illt!l'Ufflfl 1u~ 29 1iu11fll.l 2548 
q 

(fllflf-.lu1n~ 3) ~nrnu1P11'11firn11l.l~ 26 1~{111'11 t1t1l.l1'11'iifi1m11J1~1t1'4fllfltl''l-q'1P1i1P11J,j1fiu 32.7 iJft~ll.1111'.i / 

iu1Vi uft~fll'.i'll'ill'l iii1fiu 0.20 iJft~tlJ'Pl'.i u~1u'llru~~fi rn111J1~1t1'4fllfl t1' .:ieyl'l~'Pl'.i 1'il11Pl i~'il7 .:im nm'.i'.i~1u 1P1 
"' "' "' 1d1uflf.:ii1 iifi11vi1ti''lJ 0.955 iJft~ll.1111'.i limVi Uft~fi1m'.i'U'iJ1P11'1'i1ti''lJ o.00647 iJfti11l.llll'.i ~.:itl'u 'il~1~ui~11 

t11mfl' (Air Pressure) ~\91'.i1'ill\Pl i~~.:inri11'li'1.:i~u iifi11vi1ti''lJ 120.0 11P191t'Uft (Utlft) Ju 1rlml 11.Jllm t1'lJIVit1'lJ 

nm ~~'lJ f11';j'l'i1ft1 tl'Utl'lfl~'\.! ftl.Jtl\Pl 'illn f11'j 'j ~IU\Pl 'ill f)fl 111.J~ 'l'Utl'llfftl'I U'.i 1f1t)11fi l~\91 '.i1'ill\Pl i~'il7 'l 'illn f11'j 

'.i~1u1P1a.:ifl.:it1~1uinru ~~'ii~ iJ,j fro 1'11'1n1P1fl111J1fft1mu~t1~ .:iu~nn~1.:i 11Pl'l uft~a.:i1~ufi1~~1n11fi1tl' .:ieyl'l [140 

11P19f t'Uft (Utift)] ~ri'1tl' nm '.i mijti.:iu ~'Uti.:iu nrnfl'ntti'itill.11 mtitil.lf 'lJ i~ (fllflf-.lt! 1n~ 3) 
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3.3.4 

mmH'lf11'j\0111'il1~m1lJ~'im:: rvhru'lu•ih:i~~1im1'ilu~,:n:fo~liu (1~hrnlimfllJ 2565) 1i1u1u I 

irmu tiv 'U'l 11wu1uM'1vir1uv-n'l11rl'.:i~'lm~'ir~~1uYirrl'1 :: 1u~rn (mn:i~ 3-6) ~.:i1rlml1rnwn1mrnn'il1~ 
" q 

rllfl1llJ~ (Frequency) rllf111lJ!~1t1'4fllfltJ'.:Jey~ (Peak Particle Velocity) 1m:: fll'j'\J~~ (Peak Displacement) 1u 

1m vrnVi t1'Unrnnw Cl'l'ml'l'j ~iu fl 11lJ~u ir::rifou 'illnfll'j vi1l'l1lle:i.:i 1'1 llJU'j :: mrrm ::m 1.:iV1f vw1m Ti'j 'j lJ'lfl~ 

1m :: ~.:iu1~~t1lJ u'j :: fllfl' 'j l'lfn'il'ill'4t'Um11 1u~ 29 1iu11fllJ 2548 'W'U11 l'.)nfl f .:i~m1'il1~iir11e:i~'lumwct1 
mm~1u~fi111u~ (fllflli-l'U1n~ 3) ri1ur11unt1'~mmrr (Air Pressure) ~\91'j1'iJl~1~ 1rle:itl1m1mt1rnVit1'lJti'lJ 

'j:; ~i"U fll'jl'i1'11t1'\Jt1.:ifl ~u '1lJtJ~'il1nmn :: 1u~'il1 nm1lJi.:i1nv.:i 'W'U11 r11~1'111'il1~ 1~'il'l .:i 'ill nmn::ru~ il'.:ifl.:i 

e:i~'lmnw Cl'l'~'il :: 1iMe:i 'l M'1fi~m1lJ1ftt111w~e:i~ .:JU\) nir~1.:i 'l~'l 1m:: il'.:i1rlur11~~1n-)1f11ey .:icy~ [ 140 1~~!'lJ'1 

(!W'1)] ~rl1ir flf11'jl'\1lJt1.:i111'1Je:i.:iu'j :: t'Vlfl'iY11 f jltl!lJl mtie:ilJ f 'lJ 1~ (rnnmw1flJ:-1'U 1n~ 3) 

3.4 

3.4.1 
0 .... 

fl11Vll!'U'Ufl11 

'Ul ii''VI 1lJ~.:i 1~u 11'je:J'U1rl'uvi' flt1'Uci'1u'Vl'U~ 1i1ti~ 1~vilfll'j!~'lJi1e:ici1.:iJ1~1~u 1i1u1u 

d .a d : gJ 91 C!t.QI QI .a \I] 91 0 d QI ' 

1 mnu fltl m::m'lJu1rnu111t1iYTU'W\J (Vin~ 0547264 191 ::1ue:ie:in, 1473714 !'11'Utl) 1m:: 1~V11nnmmrnw1.:i 
~ 'l g).=::i, o d Cf. : I ~ gJ g) g) C!t. QI 1=::t, QI QI 

'U1 l'l~'U 'ill'U1'U 3 irmu fltl 'Ul'Utll'l'U'Ul'U'l11tli1'1'U'W\J~l'U'Vlfl'1'1::1'Ul'ln (Vin~ 0547386 191 ::1mrnn, 1473248 
.a : I ,: j/ sJ 3J .C.. QI d Cl C!t.QI QI ct. 

!'11'UV) 'Ul'Ut1l'l'U'Ul'U'\11t1ir1u'W\J~l'U'Vlfl'l'1 :: 1mre:inmv.:i1m.rn ('Wn~ 0548218 1'1 ::1ue:ie:in, 1474336 !'11'UV) 1m:: 

J1rn~1'1u1ui1'1vir1u'W\J <Vi ti~ 0546604 1'1 ::1ue:itin , 1473168 !'11ue:i) 1rlv1u~ 30 numvu 2564 <iu~ 3-5) 

~.:Jf11'.il~'Ul1'1 :: f11'.ii1m1 ::'11Ju 1~~1&Uf11'.il'lllJlJlm~ l'U'\Jtl.:J APHA-A WW A-WEF (Standard Methods for 

the Examination of Water and Wastewater ; 21st edition , 2005) i.:iuir~.:i11'iul'll'.il.:J~ 3-7 

<I .... I 

fll 'Ufl'UVl'JtlfJN 

pH - Electrometric 

Turbidity 
o d 

ll'b'W'U - Nephelometric 

Total Suspended Solids - Dried at I 03 -105 °C 
• d 

ll'b'W'U 

• d 
ll'lfW'W - Dried at I 03- l 05 °C Total Dissolved Solids 

o d 
ll'b'W'U Total Hardness - EDTA 

o d 
ll'b'W'U Sulfate - Turbidimetric 

Total Iron l~lJ HCl °li1' pH<2 - Phenanthroline 

Lead 
., q 9J 

ll'llJ HN03 1'11 pH<2 - AA-Direct 

Cadmium 
., q 9J 

ll'llJ HN03 111 pH<2 - AA-Direct 

Arsenic 
., q 9J 

!l'llJ HN03 !'1'1 pH<2 - AA-Hydride 
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fM 
I .... 

Ul 

,. ~ 

iltllUVl'.i'ltl'lVI 

l. u1mu1!1u-M11.11r1u'Yl~"11tl'~~lnif 
" = ., 

~i'li'll'U 'l'l ff~ ::: 1'U i'I fl 

' ' . .ct - I';! .CS QJ IV ~ Gt f .ct f 4 ,..Qf CV mnn1 3-6 fllj! U'Il'.11Jl'Yll'.11JHt1fllj Vjj 191YIU'I'1i;Y'j.HJ~l'YlflUIu'lf1'1flfflU m 91.! fl'1u9ij1JU 

... ,. ~ 

IVl0U'l'lVl'.i'ltl'lVI 

25 limi'llJ 2562 

24 nuawu 2562 

12 limi'llJ 2563 

21 nuawu 2563 

8 i'.i'Uli'llJ 2564 

21 nuvwu 2564 

llU'lllllU 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

13 

11 

12 

40 

25 

18 

20 

32 

17 

36 

26 

30 

30 

20 

24 

29 

53 

36 

~ ~ .. 
mmnV1ntl'lV1m~il'Uil:::mau 

Q.I ct.ct Q.I 

Vl'llU'l'lm'ltl'lVI 

Peak Particle Velocity I Peak Displacement 

(mm/sec) I (mm) 

1.41 

1.41 

1.47 

0.252 

0.633 

0.443 

1.672 

0.939 

0.859 

0.479 

0.561 

0.496 

0.474 

0.554 

0.491 

0.891 

0.574 

0.572 

0.01701 

0.02271 

0.01901 

0.00051 

0.00382 

0.00277 

0.00194 

0.00314 

0.00099 

0.02154 

0.02716 

0.02544 

0.02149 

0.01709 

0.02538 

0.00483 

0.00188 

0.00179 

,,j 
fllll 1J~li'VI ll.I~~ !g'Ul1nll.U"''U..1fl'fJ'UCJf'1ll'Vl'U~1!1ti~. 2565 

v;arn iuliU'uW 01tlA 

Peak Vector Sum Air Pressure 

(mm/sec) dB(L) 

2.09 118.0 

0.681 106.0 

1.85 116.0 

0.981 112.0 

0.974 112.0 

0.908 105.5 

'Hllll'.1!'11~ 11m11m'.iuuVinri1'.i::;im11rnA'uff~l'Yhrn1rlam1m~Tfltpnfl (Peak Particle Velocity, PPV) uri1i~u~ 0.254 i1'1i1ll.l~'.i~ti1mfi ~'UlU 
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CM 
I 

"""' O'I 

vi1'iH~ 3-6 m'i1murnnt111N'1tn'im1'll1'~11'J.:iN1m::::1nflulu,f1.:i~lllnnmm~.:iif'll~iru (~fl) 

.. v 4 .o:i Q.I 

iftll'UV!'n;)'JVJ IV'lfl'U'VIV!'n;)'JVJ llU'Jllil'U 

..::. 'j/ 'JI Q.I .d, " 
l. lJ'il'JW1Jl'Ul11£Hl'1'UVi~lHH'VI fH'I Transverse 

~~~1ufiff~::::1u~11 (~'11) 8 ihmuJ 2565 Vertical 

Longitudinal 

.,; 
lU.11 11~1I'Vl h1~~ &wbn:iimruvi' 1H1w1Tri11'Vlul'i' ~1n~, 2565 

v v ... 
flilill~vin;i-.ivim.;iirum:mau 

QJ .c::t.c::t QJ 

VJ'llU'Vlnn;i -.ivi 

Frequency Peak Particle Velocity I Peak Displacement 

(Hz) (mm/sec) I (mm) 

23 0.701 0.00421 

25 0.764 0.00628 

26 0.955 0.00647 

u;il'n ihml'u"11hnA 

Peak Vector Sum Air Pressure 

(mm/sec) dB(L) 

l.23 120.0 

fi:J.IUJl't'IVI . 11lJl'ilfll':iUUYinrin::::~1Jfl1llJ.a-uff::::1Yie:iu1rle:im1m~1t1'4.fllfl (Peak Particle Velocity, PPV) ]jfi1J-~111'i 0.254 iJri~llJ~':il'ie:i1mli ~uhl 
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"' ~ • r 
• ~tilLfl\J(;llfltnnn 

4 1' ... " 
St '!,1tLfl~U1\J1'1111lfUllU\'l~ (0547264£, 1473714 

st.2 u1liDOiuu1uliwa1uw~~1unf'Tuit1'uRn ( os4 7 386F., 147 3248 

st.3 .J1uD~uu1uli·uia1uw\l~1unf'T01t-luaDmiitmmla ( 054821 SE, 14 7 43 36N) 

St. tl1\J16l1iilU1U'ti'lmllu\'l" (0546604F., 1473168N) 

.. 1.d G cv • r 
'foll 3-5 LUf(;H<iJ~LO\Jlil1eJfJ1~U1 
" ' 

MINIKG ENVIRONMt:NT CONSUi.TANT CO., LTD. 3-17 

ui1"1 fiu11u1.11f 91nfl 



' .. .ct .Cit, J o .Cit, .Cit, ~ a .ct 
m'lHYI 3-8 Nllfll'lVl'l1~11fl'l1::11flWill'VfU1H1~'U !'Ul~fl'Utl'Ulfltl 2565 • 

pH 

Turbidity : NTU 

Total Suspended Solids : mg/L 

Total Dissolved Solids : mg/L 

Total Hardness : mg/Las CaC03 

Sul fate : mg/L S0 4 

Total Iron : mg/L Fe 

Lead : mg/L Pb 

Cadmium : mg/L Cd 

Arsenic : mg/L As 

10/03/65 

7.7 

6.91 

<5.0 

170 

95 

23 

0.2 18 

0.010 

<0.001 

0.030 

' .. 
nin ·1.i~'ll'Vl 1lJii.:i 1~'U 1Tn :i'Uii!i.a1 f1e:i'Ucii1:1u'Vl'U~ ~in~ , 2565 

5.0-9.0 

::=:0.05 

::=:0.005 

:::0.01 

m11 '.i~ l'UfJW.f1l'l"lJ1 i'h~'U (1h ::: 1i1'Vl~ 3) i.h ::; mrrf1w ::: m'.ilJnl'.i~.:iu1~~e:ilJutt.:i'lf1~ 'il11'1.J~ 8 'l"l .ff . 2537 

3.4.3 

'illf1nl'.ii1m1::;Mf:JW.flll'ltlltr'.i::: ln'l.Jtll'Ul'Ui1'1t1ff1'Ul'l\'J l'l'l.J11 ~'lfU~11'.i1'ililfl'.il:::i11~wri-1'U 

h1ajiifi ltl ~1 'Ulf1W cvllJ111'.i2}l'U ~ fll'H'U~ 1rlvii U.lllm tl'l.Jl'Vi tl'l.Jn'l.JlJ111'.i ~l'Uf:JW i11l'ltl 1 f'.i1~'U ('lh :::U'l'Vl~ 3) 

1111:1.J'lh ::: mfl'flw :::mrnm1~.:iu1~trv:1.Jutt.:i'lf1~ u11'1.J~ 8 l'l.fl'. 2537 tlfll'j''U'l.fimw Arsenic ~iifi11n'Umwcvi' 
d 0 jJ d Q,I ~ d jJ ' ' 61 A' .d 61 j/d A' .d 

m111~1'U'Vl ml1'U~ m'ilm'il1nm1 hm1 tf1JJ'lhl'l.Jfl'11rw'lf'Vl hvt11·ml'lrnmv 1'Ul'l'U'Vllf1'1:Jmmrn 1nmf1t1'l'Y'l'U'Vl 

1m.:im1 u~vd1.:i11n111:1.J l'l'l.J11 1n1u1'l'U~'U~11J1~i'1h::; 1v'lfumnm:::1n'l.Jtl1~.:inri1111~'lh :::m11~ rl1117''1.J 

Al Turbidity , Total Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate 1m::; Total Iron 

m111211'Uo.:i 111J1~ n111'U~fi i 11' 
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St.2 St.3 

l0/03/65 10/03/65 

pH 7.7 7.6 

Turbidity : NTU 19.5 4.32 

St.4 

10/03/65 

6.7 

3.15 

7.0-8.5 

5 

6.5-9.2 

20 

Total Suspended Solids : mg/L 

: mg/L 

6.5 <5.0 <5.0 

Total Dissolved Solids 102 326 

95 

306 

75 

22 

:'.S 600 

:'.S300 

:'.S200 

:'.S 0.50 

:'.S 1,200 

:'.S 500 

:'.S 250 

:'.S 1.0 

:'.S0.05 

:'.S o.01 

:'.S o.os 

Total Hardness 

Sulfate 

Total lron 

Lead 

Cadmium 

Arsenic 

.d 
'Yim 

lll\ll'i§l'Wlll 

ill\ll1§1'Wl21 

'ttilltlt'tt~ 

3.4.4 

: mg/L as CaC03 

: mg/L S04 

: mg/L Fe 

: mg/L Pb 

: mg/L Cd 

: mg/L As 

<2 

19 

0.485 

<0.005 

<0.001 

0.007 

27 

0.190 

0.008 

<0.001 

0.005 

: 'lfhT'Vl 11.Jii<i 1g'U brn'U1rl''U'11 fleJ'Ucilmm'U~ ~in~, 2565 

<0.005 

<0.005 

<0.001 

0.006 

~ti<ihmnw 

~ti<iilliirna 

~ti<i'llliiuw 

: m~'J'll'UfJtum'VlJ1'l.Jlfll'1~W'linflf1 'lh~ mffm~'Vln.:ieJ~iYTttm'J'll ~u'l.J~ 12 vrn. 2542 cmwctl'n1'!1'Ufl~mm~iYll) 
: lll~'J'll'UfJWfll'VlJ1'l.J1f!1'1~1~'l.J~ lflfl 'lh~mffm~'Vl'J'1ileJ~ftl't1fmll ~-U''l.J~ 12 vrn. 2542 (!nructl''e'J'4 hll\)'il"J'fl) 

• • o•ct9J gJ 9J.=::. QI 

St.2 = 'Ul'l.J'e'J~'U'l.Jl'U't1'Jt1ft'J'U'Vl~m'U'Vlff~~1'U~n 

f: ,Jg1 91 g,/Ct. QI~ ct 

St.3 = 'Ul'l.J'e'J~'U'l.Jl'U'tt'Jtlff'J'U'Vl~fll'U'Vlff~~'J'U'e'J'e'Jnt~tlil!'\1'U'e'J 

1: gJ gJ 

St.4 = 'Ul'l.Jlf11'1'l.Jl'U't11tlff'J'U'Vl~ 

_ I "" J ~ 61 !V"" , ~ ct 
tf"l1JfHlfll'l1!fl'fl~'ttfltlUll't'fl..! 1 &Vl~U U!~flUtlUlfltl 2565 

~ ~ 

"" o' 1;'.J'ii ii ii""., 1;',J'ii ii 
'illfHm 'J!fl 'fl~l1fJWflTVfW 1'1.Jtl ~u 'l.JlU l1 'Jf.Jff'JU 'Vl~~TW 'Vlfl~~'JU ~ f1 u 1'1.Jtl~ u 'l.J1U l1 'Jf.Jff'JU 

'Vl~~1u ilfl'~~iutiti muf.l.:imi'l ti u'1~tl 1m~1mY 1u 11' 1f.Jff1u 'Vl~ 'Vl'l.J11 'VJ n~'lfu ~~n'ili1m 1~lf'ljfi 1ti~1 u 

mwcvi'm~'J'i11UfJWfl1Vltl1m~1'1~1~'l.J11m1 ~1:1J1h~ mfl'm~m1.:i~~m11m1:1J ~U'l.J~ 12 'Vi.fl' . 2542 

(~ltlf1ffl'.i fl1fl~U'Jf1~ 3) ~ i~nll1Ufllf1WcvltJ'41'11Jtr'lt'J'~ H i.:i 3 irmu~l'11f11Hl'.i'J'ililfl'.i1~lf u~itid1.:i hn 
' '1 J' d'J ii 1;' ' J' '1 1' ' t 0 ., 1;' .. '1 J' d ""1' 1;' J' 

~11J'Vl'l.J'J1 '.il'l:lt)'.i !U'Yl'W'Vl !'lf'Wl'l.Jtl~'W !'Wfll'.i~U tflfll'Vll'W'W ffll1'.i'IJ'W1~1J'.i111t)'.i !'W'Ylt!'Vl'l.J'.i !flfl'WlN'W UJ;l~'lftl 

tl1rl'.:im~:1J 1mh'W'uti.:immw Total Suspended Solids mmill'Wtl'I iili~nrnu~fi1 H 
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3.4.5 

'il1n~e1m119111'ilitfl11~M'~runwitl1n-1~1~1.1tl1D'1ui1'1vn-1u'l'l~ 'lu<Ji1.:.i~~1um'ilu~.:iu'il~uu 
cljmm.1 2565) 191111.:.i~ 3-10 1m~iu~ 3-6 w1.1i1 i'lfil~19111'ili1m1 ~M'hwihui11ajljfi1vtj'lumructi'mmll1u 

~fi111u~'Ylf1i'lf .:i~l'i1m1l91n'ili1m1~M' 1rlvii1m1m vrn-viv1.1ti1.1m191 1 ;i-1uflrumwii'1~1~u (u1~1n'YI~ 3) 1911:1..1 . ~ . 
u1 ~ f11fl'fltu ~ mrnm1~.:i111~irv:1..1u'l1.:.i'lf1~ 'i1U1.I~ 8 Vl.fl'. 2537 vmfuillmru Arsenic ~ljfi11numructi' 

mmll1u~n111u~ iu1$ivuljmfl:1..1 2562 1$ivutiut111.Ju 2562 1$ivuljmfl:1..1 2563 1$ivutiut111.Ju 2563 1$ivu 

ljmfll.I 2564 1$lvutiu1.J1t1'U 2564 1m~ 1$ivulju1f1:1..1 2565 u~vih.:i11~1911:1..1 Vl1.1i1 n1:Jt11'lu~u~1il1~1i' 
u1~ i1.J'lftl''iJ1nn-1 ~ 1~1.1tl1~.:.i n~11u~ 1h ~ m1 i~ ue1 ~ 'il1nm1191 11'il itfl 1 1 ~ M'~ru m'l'ltl111'1 vnvmmn nvu 

111e1~1u~u~ im .:.im1 l!C1~11'1vnvmmnm1.:.i 111e1~1u~u~im.:imm~m~:1..1 Vl1.1i1 illmru Arsenic ljfi11nu 

mru ctllJ119112!1lJ~n111u~J.:i 2 m.nil~l'i1m119111'ili1m1~M'i~1.Jm mru Arsenic 'ill'illJ1'il1f1f111 Wm1 tfllju111.1 
CV ,a .d 'l g) I I G\ ,l d g/ .d ,l d O CV I 

fl'l91i'l'l'lf'YI 'lftlf.11\IU'l'l1l1"1f.I t'UW'U'Yllf11l1911mrnlf1"1flf.l\l'l'l'U'Yl lm.:Jf111 ffll1'J1Ji'l1 Turbidity , Total Suspended 

Solids , Total Dissolved Solids , Total Hardness , Sulfate !lei~ Total Iron lJ11911~1'Utl'.:i1iJMn111u~fi1H 
t .Q ,/ ~ I ,l g) gJ gJ .Q CV ~ 1 

l 'U ff1'U 'IJ tl\I ~" f11 119111'il 1lfl 1 1 ~ l1~tufll'l'l'U11.1{)191 'U Ul'U '111 f.lff1'U w ~~ l'U 'YI fl'\91 ~ 1'U 191 f1 'U 11.ltl 
,l fJ} gJ gJ .Q CV .d 4 ~ g) g) 1 I d I di .. Cf' QI 

191'U mu l111.Jff1'U w ~~l'U 'Ylfl'\91 ~1'U V'ilf1lll v.:imu v U'1 ~'U1U1~1 '1U1'U l11f.lff1'U'l'l ~ 'U 'lf1.:J'YI mum 'illJ l1\lu 'il~1.l'U 

cljmfl:1..1 2565) 1911 1 1.:i~ 3- 11 , 3-1 2 u'1 ~ 3-t3 1m~iu~ 3-7, 3-8 ue1 ~3-9 Vl1.1i1 i'lfil~l9111'ili1m1~M'i~1.Jri1u 

'111ajljfi1vtj'lumru cti'ml911~1u~rumwtl1rn~1e1~ ii'1.11 lnfl 1911:1..1u1 ~mrrm~V1n.:JfJl91ffll1mrn 'i1u1.1~ 12 w. rr. 

2542 (~rnnir11 mfl ~u1n~ 3) ~ 1~n111u~mru cti'm~ i ""t! .:iir~ 1 { J.:i 3 mnil~l'i1m1\91n'ili1m1~M'u"~l'Jf1 
fl f .:i~l'i1mrnn'ili1m1~ M' 1.Jmfu ill mru Turbidity 'Uti.:.iii'1m~1e1D'1ui1'1vn-1u'l'l ~ 'l u1$lvu tl'Ul.Jlf.l'U 2562 

.Q ~ gJ gJ ,a QI .Q ~ I ,l g) 

Urnltu Total Iron 'IJ'il.:J'U1U1~1CIU1'U l11f.ltl1'U'l'l~ iut~tl'U f1'U1.Jlf.l'U 2562 U'Jl.lltuArsenic 'Utl\l'U11.ltl191'U Ul'U 

gJ g) .Q QI 9 ~ d ... r= ~ g) " 61 4 
l111.Jff1lJ WCl~l'U Vlfl'l91 ~ 1'Ul91 f1 A 'Ul~tl'Ul.l'Ulfl lJ 2562 UC! ~u 'Jl.lltuArsenic 'Utl.:J'U11J1~1CI 1J1'Ul11 f.lff1'U'l'l'1 A 'Ul~tl'U 

~ ~ 

nurJwu 2562 ~ljfi11ilvtj'lumru cti':1..1w112!1u~fi111u~ u~vih.:i 11 ~1911:1..1w1.1i1 1111u1 iu~u~WJ1uv~u 'lu 

f11 1fJU i nmvhif u rlrn f 1.1ii' 1~:1..1 1 l'l:lti1 'lu ~u ~ 1.11 in flJ 1~u !!'1 ~ ~vii'1tl'.:im~:1..1 rlrn f 1.1u1 mru Total 

Suspended Solids lJ1191 1 ~1u5.:.i 1il1~n111u~fi1 H 
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ii'l.mn.J 2562 

ti·wnuu 2562 

limfllJ 2563 

tiuuwu 2563 

iiUlfllJ 2564 

tiwnuu 2564 

limfllJ 2565 

. .. 
nm 

. " " .c:s _t::! .cs l:\ G o a o ii ii 
Vll'HH'l 3-10 I U''HJUI 'Yltl1JfH1 fll'j m1 {111m,~11fJflA.fll'YfUltf'j~ lf)1Jlfl1Jl'U 111£1 tT1'U wg 

pH 

8.0 

7.6 

7.9 

7.7 

7.8 

7.9 

7.7 

5.0-9.0 

1u~1-:i~rhmno-:iifo~uu 

Turbidity Total Total Total Sulfate Total Iron Lead 

(NTU) Suspended Dissolved Hardness (mg/L (mg/L Fe) (mg/L Pb) 

3.32 

237 

3.06 

5.60 

9.99 

75.4 

6.91 

Solids 

(mg/L) 

1.6 

7 1.7 

ND 

<5.0 

<5.0 

17.0 

<5.0 

Solids (mg/L 

(mg/L) CaCO.J 

130 

285 

496 

352 

146 

256 

170 

20 

<2 

86 

12 

32 

44 

95 

SO.J 

0.445 

52.2 

43 

61.8 

28.9 

69 

23 

0.069 

5.39 

0.004 

0.039 

0.088 

0.761 

0.2 18 

<0.005 

0.008 

<0.005 

0.008 

<0.005 

O.Ql5 

0.010 

'.SO.OS 

u°7li'VI i:1Jli'I 1~u i 1niu1rl'ul'i' ritiucift11V1u~ '11n~ , 2565 

Cadmium 

(mg/L 

Cd) 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

:::;o.oos 

Arsenic 

(mg/L As) 

0.027 

0.030 

0.021 

0.048 

O.Q31 

0.026 

0.030 

'.S0.01 

m~1~1UtJf:UmVlJ1~1~u (th~tfl'VI~ 3) 1h~mft'riw~m1:1Jm1~'1111~'1'ti:1J11M'l'lfl~ uiju~ 8 

Vl.ft'. 2537 
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9 

6 

5 

4 

3 

2 

0 

270 

240 

210 

180 

150 

120 

90 

60 

30 

0 

NTU 

80 mg/L 

75 
70 
65 
60 
55 
50 
45 
40 
35 
30 
25 
20 
15 
10 
5 
0 

8.0 7.6 

n.fl. 62 fl.O. 62 

237 

[ 
I 

3.32 

jj,tl. 62 fl.O. 62 

71.7 

1.6 

jj.fl. 62 fl.a. 62 

MINING ENVIRONMENT CONSUL TANT CO., LTD. 

pH 

7.9 7.7 

.. 
lJ.fl . 63 fl .0. 63 

Turbidity 

3.06 5.60 

jj.fl. 63 fl .a. 63 

Total Suspended Solids 

<5.0 
ND 

jj.fl. 63 fl.a. 63 

3-22 

v11in ii'U.D'UUl'i Dl tllil 

7.8 7.9 7.7 

l 
I ;1 

n.fl . 64 fl .O. 64 n.fl. 65 

75.4 

9.99 6.91 

rTTTTTnl 

jj,fl. 64 fl.0. 64 jj,tl, 65 

17.0 

<5.0 <5.0 

jj,fl. 64 fl.a. 64 jj .fl. 65 

REPORT: MM_S8: SlNTANAN/2022/MAR/FIGURE3·6.DOC 



llflifl ii'UJJUUPi lilfiR 

1,400 
mg/L Total Dissolved Solids 

1,200 

1,000 

800 

600 496 

352 
400 285 256 

200 

0 

:ii.fl. 62 fl .!J. 62 :ii.fl . 63 fl .!J . 63 :ii.fl. 64 fl .!J .64 
.. ii.fl . 65 

Total Hardness 
mg/LCaco, 

400 

360 

320 

280 

240 

200 

160 

120 86 95 

80 

40 
20 

<2 

ii.fl . 62 11 .IJ. 62 ii.fl . 63 11 .IJ . 63 ii.fl. 64 11 .IJ. 64 ii .fl . 65 

Sulfate 
1,000 

mg/LS0
4 

900 

800 

700 

600 

500 

400 

300 

200 

JOO 52.2 
0.445 

69 61.8 43 28.9 23 

0 

ii.fl.62 11.IJ . 62 ii.fl . 63 11 .IJ.63 ii.fl. 64 11 .IJ . 64 ii.fl. 65 

. 1..J ' ':i'U't'I 3-6 (Vl6) .. 
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mg/L Pb Lead 

0.06 
'lll1'1111'11 1-0.05 mg/L 

0.05 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . 

0.04 

0.03 

0.02 0.015 

0.01 

0.00 

ii.ti. 62 fl .!J.62 ii.ti. 63 fl.!J.63 ii.ti. 64 fl.!J. 64 ii.ti. 65 

0.006 mg/L Cd Cadmium 

0.005 

0.004 

0.003 

0.002 

<0.001 <0.001 <0.001 <0.00 1 <0.001 <0.001 <0.001 

0.00 1 

0.000 

ii.ti. 62 fl .V. 62 ii.ti. 63 fl.V. 63 ii.ti. 64 fl .V. 64 ii.ti. 65 
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mg/LAs 
5 

4 

3 

0 

0.027 0.030 

n.fl. 62 n.o. 62 

MINING ENV IRONMENT CONSULTANT CO., LTD. 

0.021 

n.fl. 63 

Arsenic 

0.048 0.031 0.026 0.030 

n.o. 63 n.fl. 64 n.o. 64 n.fl. 6s 

1tl~ 3-6 (9ia) .. 
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ihmn.J 2562 

O'WJ1tl'W 2562 

lJ'Wll'llJ 2563 

n'Wt11t1'W 2563 

lJ'Wll'llJ 2564 

n'Wt11t1'W 2564 

lJ'Wll'llJ 2565 

. .. .. 
.et, ~~ Cl q r! 0 ' .cS ii ii ii q QJ' 

mnn1 3-11 l'U'U.IUl't1£1lJNtlfl11\ll'J1~1lfl11!::'t1flWfll'V'fU1Utl\ll'U1Jl'U't11[1iJ1'U'VH1Yll'U't'lfl\ll!::1'U\llfl . .. 
1 , ci, ~u u 

'U'tl1-3't1Nl'UllltH ~iJU'U 

.. ~ 
fHlfl l'lVI 'ntl'J ltl 11:::'11 

pH Total Total Total Sulfate Total Iron Lead Cadmium Arsenic Turbidity 

(NTU) Suspended Dissolved Hardness (mg/L (mg/L Fe) (mg/L Pb) (mg/L (mg/L As) 

Solids Solids (mg/L SOJ Cd) 

(mg/L) (mg/L) CaCOJ 

7.8 I. I 1 0.4 174 22 52.2 0.039 0.006 <0.001 

7.9 12.4 1.4 245 38 56.7 0.317 <0.005 <0.00 1 

7.7 2.41 0.6 132 <2 47 <0.005 <0.005 <0.001 

7.6 2.04 <5.0 216 30 61.3 0.049 0.011 <0.001 

7.8 2.52 <5.0 192 10 51.7 0.109 <0.005 <0.001 

7.9 4 .09 <5.0 264 32 53 0.142 0.007 <0.001 

7.7 19.5 6.5 102 <2 19 0.485 <0.005 <0.001 

7.0-8.5 5 - ~600 ~300 ~200 ~0.50 1ililum 1ilihatt 

6.5-9.2 20 - ~1,200 ~500 ~250 ~1.0 ~0.05 ~0.01 

u71'i'l'l i1..rd-:i 1~'Wi1rn'W12f'Wl'i' trn'WciC111'Vl'W'fl ~in~ , 2565 

m111~l'WfJW.f11'Vnl1rn~1C1~H'u'l1i1fl 1h:::mrrm:::'l'111-:irJ11ftrnmrn llUU~ 12 vrn. 2542 

"0 d 
(lfltl!C}'lflllf'W~'l'lllflJl !:: ft:l.J) 

m111~l'WfJWm'VlJ1rn~1C1~H'u'lfofl u'.i:::mrrm:::m1-:ifJ11ft111mrn llUU~ 12 Vl.rr. 2542 

(lflW ~tl'IJ 1 t'll.Jt1-3ey~) 

ND = Not Detectable 

0.092 

0.01 2 

0.0091 

0.008 

0.009 

0.006 

0.007 

1ilil1at1 

~0.05 
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pH 
10 

.... ~.~9Y~,~~'.:'. ~. ?:~ ... .. ..... . 

.... ~.1!'!~:~'1~'.'.~.M ......... . 7.9 7.7 7.6 7.8 7.9 7.7 

ii.ti. 62 n.a . 62 ii.ti . 63 n.a. 63 ii.ti . 64 fl.ti. 64 ii.ti. 65 

20.0 NT~ ..... . ~'.1.~~-~ ~~- ~: !.:.:? ....... . Turbidity 
19.5 

15.0 
12.4 

10.0 

5.0 

0.0 

ii.ti. 62 n.a. 62 ii.ti. 63 n.a. 63 ii.ti. 64 n.a. 64 ii.ti. 65 

mg/L 
Total Suspended Solids 

10.0 

9.0 

8.0 

7.0 
6.5 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 

ii.ti . 62 n.a . 62 ii.ti . 63 n.a. 63 ii.ti. 64 n.a. 64 ii.ti. 65 
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mg/L 111m11u "' ~ 1,200 
1,200 .. .. .... ............................ . 

1,1 00 

1,000 

900 

800 

700 

600 

500 

400 

JOO 

200 

100 

, ....... ~.:~.~!.'.~.':'..~.~?~ ........ . 

245 

ii.fl. 62 fl .IJ. 62 

mg/L CaCO, 111m11u 121 >soo 
500.00 .... . ...... .. .. ... .. ... . .. ... ...... .. 

400.00 

300.00 .. ...... .. ~.'!!?.~ !~. ~ \ ! -~-~~~ ...... . 

200.00 

100.00 22 

0.00 

ii.fl. 62 

mglL SO, 

250.00 ... ..... . ¥.1~.'I).'!.':~ .1. .~~P ... 

Jl1Vl 11 l 'U 111 1- 200 
200.00 ............................... 

150.00 

100.00 

52.2 

50.00 

0.00 

ii.fl. 62 

mg/L Fe 
5.00 

4.00 

3.00 

2.00 

1.00 

0.00 

ii.fl. 62 

38 

~ 

fl .IJ . 62 

56.7 

fl .II. 62 

fl .II. 62 

MINING ENVIRO NMENT CONSULTANT CO., LTD. 

Total Dissolved Solids 

264 
216 192 

ii.fl. 63 fl .IJ. 63 ii.fl. 64 n.a . 64 ii.fl. 65 

Total Hardness 

<2 
30 10 32 

ii.fl. 63 fl .a . 63 ii.fl. 64 fl .!l.64 ii.fl. 65 

Sul fate 

61.3 
51.7 53 47 

ii.fl. 63 fl .fl . 63 ii.fl. 64 fl .IJ . 64 ii.fl. 65 

Total Iron 

0.485 
<0.005 0.049 0. 109 0.142 

ii.fl. 63 fl .II. 63 ii.fl. 64 fl .II . 64 ii.fl. 65 

·n.I~ 3-7 (~fl) .. 
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mg/L Pb 

4 

~""I'" 121 >o.os 

0.006 

ii.fl. 62 

mg/L Cd 
5.0 

4.0 

3.0 

2.0 

1.0 ~""I'" Ill 1-0.01 

0.0 

mg/LAs 

5.0 

4.0 

3.0 

2.0 

<0.002 

ii.fl. 62 

1.0 ~1m1111 12 1 >o.os 

0.092 

0.0 

ii.fl. 62 

<0.005 

O.IJ. 62 

<0.001 

O.IJ. 62 

0.012 

n.11. 62 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

<0.005 

ii.fl. 63 

<0.001 

ii.fl. 63 

0.0091 

ii.fl. 63 

Lead 

0.011 <0.005 0.007 0.005 

n.o. 63 ii.fl.64 O.IJ. 64 ii.n. 65 

Cadmium 

<0.001 <0.001 <0.001 <0.001 

O.IJ. 63 ii.fl.64 O.IJ. 64 ii.fl.65 

Arsenic 

0.008 0.009 0.006 0.007 

n.a. 63 ii.fl. 64 O.!J.64 ii.fl.65 
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e:::t ... f':! e:::t .q d o ' ~ V ii ii ~ CV i::t .:!( 

Vll'il\l'YI 3-12 IU'n:J1Jl'YIU1JNt1fll~iWn1:111fl1l:;'YifJfl.l.flWfU11Jtl~'U1Jl'U'Yi1U!.T1'U'Vtg~rn'Ylft~:;1utltlf)l\lU\ll'Yi'Utl 

ihmUJ 2562 

fl'l.WW'U 2562 

limf1:1.J 2563 

fl'UIJllJ'U 2563 

li'Ulfl:IJ 2564 

fl'UIJllJ'U 2564 

li'Ulfl:IJ 2565 

mnUl'YillJ 

1u~1'1~~1umfi'1ifo~uu 

pH Turbidity Total Total Total Sulfate Total Iron Lead Cadmium Arsenic 

(NTU) Suspended Dissolved Hardness (mg/L (mg/L Fe) (mg/L Pb) (mg/L (mg/L As) 

7.7 4.10 

7.8 7.9 1 

7.6 2. 18 

7.9 5.40 

7.7 8.59 

7.8 4.98 

7.6 4.32 

Solids 

(mg/L) 

1.8 

1.8 

ND 

<5.0 

<5.0 

<5.0 

<5.0 

Solids 

292 

300 

280 

306 

394 

336 

326 

(mg/L 

245 

102 

75 

122 

95 

70 

95 

SOJ 

0.377 0.136 

3. 17 0.244 

0.48 <0.005 

21.8 0.1 27 

0.38 0.122 

30 0.199 

27 0.190 

<0.005 

<0.005 

<0.005 

0.008 

<0.005 

0.008 

0.008 

Cd) 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

7.0-8.5 5 :5:600 :5:300 :>;; 200 :>;; 0.50 

6.5-9.2 20 :>;; 1,200 :5:500 :>;; 250 :>;; 1.0 :5:0.05 :5:0.01 

1ll1i'V1 ll.Jii.:i l~'U l 1'Hl'U!U''U'Vi' rHl'\.JClf"ll'Vl'U~ '11n~ ' 2565 

mmlJ'l'Uf.JW.fll'Vnl1m~1"~H'1171flfl 1h :; mtrm :; 'Vl'J1.:JfJ~"fflttmrn utl'u~ 12 Vl.fY. 2542 
d' 0 d 

(lflW Cl'J fll'tt'U~'Vll 'tt m :; 'ffl.J) 

m~'.ilJ'l'Uf.JWfll'VlJ1m~1"~'l~1171.nfl 1.h :; mtrm:;m1.:ieJ~mttnnl.l utl'u~ 12 Vl.fY. 2542 

(mwcl'i'tilJ hl.ltr.:iey~) 

ND = Not Detectable 

0.0033 

0.005 

0.0041 

0.002 

0.004 

0.004 

0.005 

:5:0.05 
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10 
.... ~.~~~-'~~'.~'. ':'. ~:~ .......... ' 
.... ~.~~~E·~'.'.'.7. ~:~.. .... . .. . 1.8 

7.7 

ii.ti . 62 11.V. 62 

NTU >110119111 121- 20 
20.0 •. ••. ••.••.•••.••.•••••. ••••••• ••• 

15.0 

10.0 
7.91 

5.0 

0.0 

ii.fl. 62 n.v. 62 

mg/L 

15.0 
14.0 
13.0 
12.0 
11.0 
10.0 
9.0 
8.0 
7.0 
6.0 
5.0 
4.0 
3.0 1.8 1.8 
2.0 
1.0 
0.0 

ii.ti. 62 11.a. 62 

, I ..,; I ~ _"f' v 
'U'll1-:JYINl'UlllO-:Ju{){)'lJ'U . 

Ml NING ENVIRONMENT CON SULTANT CO., LTD. 

7.6 

ii.fl . 63 

ii.fl.63 

ND 

ii.fl. 63 

vi iin BuJJUuA d1tl'A 

pH 

7.9 7.7 7.8 7.6 

11.V. 63 ii.fl. 64 11.V. 64 ii.ti. 65 

Turbidity 

8.59 

fl.V.63 ii.fl. 64 11.V. 64 ii.fl . 65 

Total Suspended Solids 

<5.0 <5.0 <5.0 <5.0 

n.v. 63 ii.fl. 64 n.a. 64 ii.fl . 65 
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mg/I.. mmtn• '" :> 1,200 
1,200 .................................... . 

1,100 

1,000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

0 

........ ~.~~.'.¥.'."!.':'..~.~~~ ........ . 

ii.fl. 62 fl.IJ . 62 

mg/L CaCOl.1m1rn Il l :1>500 
500.00 ...... . ............................. . 

400.00 

300.00 
111m9rn 111 :1-Joo 

.......... fis ...................... . 

200.00 

100.00 

0.00 

ii.fl. 62 fl.a. 62 

mg/L S0
4 

250.00 ......... mmu.Y.'?~. '1: .z~P ... 

lllfl1flU 111 1-200 
200.00 ............................... 

150.00 

100.00 

50.00 

0.377 3.17 

0.00 

ii.fl. 62 fl.a . 62 

mg/I.. Fe 
5.00 

4.00 

3.00 

2.00 

1.00 

0.00 

"""!'"Ill :1>1.0 

iiiii'i'i'1''iil'~O:S'""""" 0.244 
..... l.O:T3li''"·· ·· ·· ······ 

ii.fl. 62 fl .ti. 62 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

Total Dissolved Solids 

394 

ii.fl. 63 fl.a. 63 ii.fl. 64 fl.a.64 ii.fl. 65 

Total Hardness 

ii.fl. 63 fl.a.63 ii.fl. 64 fl.a. 64 ii.fl. 65 

Sulfate 

21.8 30 27 

0.48 0.38 

ii.fl. 63 fl .a. 63 ii.fl. 64 fl .IJ. 64 ii.fl. 65 

Total Iron 

<0.005 0.127 0.122 0.199 0.190 

-
ii.fl. 63 fl.ti . 63 ii.fl. 64 fl.a. 64 ii.fl. 65 

'iu~ 3-8 (gltl) .. 
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mg/L Pb 

"""flll Il l :1-o.os 

<0.005 

ii.11. 62 

mg/L Cd 
5.0 

4.0 

3.0 

2.0 

1.0 111il1f1U Ill :1-0.01 

<0.001 

0.0 

ii.11. 62 

mg/L As 

5.0 

4.0 

3.0 

2.0 

1.0 111\ll1f1" Il l >o.os 

0.0033 

0.0 

ii .11. 62 

<0.005 

fl.[) . 62 

<0.001 

fl.[). 62 

0.005 

fl.[). 62 

MINING ENV IRONMENT CONSULTANT CO., LTD. 

<0.005 

ii.11. 63 

<0.001 

ii.11. 63 

0.0041 

ii.11. 63 

Lead 

0.008 <0.005 0.008 0.008 

fl.[). 63 ii.11. 64 fl .fl. 64 ii.11. 65 

Cadmium 

<0.001 <0.001 <0.001 <0.001 

fl.D.63 ii.11. 64 fl.[). 64 ii.11. 65 

Arsenic 

0.002 0.004 0.004 0.005 

fl.[) . 63 ii.11. 64 fl.fl. 64 ii.11. 65 

itln 3-s c9ia) 
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JJ'U lfllJ 2562 

n'Ualtl'U 2562 

JJ'UlfllJ 2563 

n'Ua1a'U 2563 

li'UlfllJ 2564 

n'Ualtl'U 2564 

li'UlfllJ 2565 

, I .,j, '°'if., 
U'lf1'1Ylfnumn-.l ~Hl1JU 

q 

.. .! 
Ni.lfl1"JV!'1{l'Jlfl"Jl:t:'l1 

pH Total Total Total Sulfate Total Iron Lead Cadmiwn Arsenic Turbidity 

(NTU) Suspended Dissolved Hardness (mg/L (mg/L Fe) (mg/L Pb) (mg/L (mg/L As) 

Solids Solids (mg/L SO.J Cd) 

(mg/L) (mg/L) CaCOJ 

6.5 2 .85 ND 518 65 26.8 0.141 <0.005 <0.001 

6.7 47.9 19.0 140 22 6.85 1.8 1 <0.005 0.001 

6.6 3.48 0.2 75 20 1.33 <0.005 <0.005 <0.001 

6.8 15.10 <5.0 126 16 5.97 0.137 0.009 0 .001 

6.5 9.39 <5.0 116 16 2.55 0.553 <0.005 <0.001 

6.6 13. l <5.0 180 8 7.4 0.352 0.009 <0.001 

6.7 3.15 <5.0 306 75 22 <0.005 <0.005 <0.001 

7.0-8.5 5 - ::5600 ::5300 ::5200 ::50.50 1iliirno iiliiiao 

6.5-9.2 20 - ::51,200 ::5500 ::5250 ::51.0 ::50.05 ::50.01 

11'11'i'l'l 11rd.:i 1~u11rnm"'uv1 fltiucifi'lu'l'lu~ '11ti~ , 2565 

m~'I~l'UfJW.tlwnl1m~ 1 '1~1~u11.tlfl 'l.Jn~ mfl'm ~'l'l71'1'fJ~"rn-rnnll utlu~ 12 w.fl'. 2542 
~ 0 d (lnW CVI fll'Vi'U ~'I'll '11lJ1~ ffll) 

m~'I~l'UfJWmwJ1m~1'1~1~u11.tlfl 'l.J7~mfl'm~'l'l71\lfJ~ff1'11mrn utlu~ 12 w.fl'. 2542 

(mwcvftil! ti'lll~'l"J'~) 

ND = Not Detectable 

0.0 196 

0.063 

0.025 

0.047 

0.038 

0.028 

0.006 

iililrno 

::50.05 
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10 
.... ~.~~~.,~~'.:'.7.?:~ .......... . 
.. .. ~.w:um~'.'.~.M ......... . 

4 

ii.tl. 62 

NTU 
60.0 

50.0 

40.0 

30.0 

20.0 

IO.O 

0.0 

mgfL 

20 .0 

18.0 

16.0 

14.0 

12.0 

10 .0 

8.0 

6 .0 

4 .0 

2.0 

0 .0 

ii.ti. 62 

ND 

ii.tl. 62 

pH 

fl .ti. 62 ii.tl. 63 fl .D.63 ii.tl. 64 

Turbidity 

47.9 

fl.fl. 62 ii.tl. 63 O.!J. 63 ii.tl. 64 

19.0 
Total Suspended Solids 

<5.0 <5.0 

0.2 

fl .fl. 62 ii.ti. 63 n.D. 63 ii.ti. 64 

. .. 

fl .fl. 64 

fl.fl. 64 

<5.0 

fl .D.64 

_ I"' _,1 _ ~ "' "' d o ii ii 
'l1J'YI 3-9 fl') lnl 1J'l U1.Jl 'YIU1.JUlYVl'iN 1.1fll'l111111111fl'l1::: 'ttfl tuill'YfU llJlVll 1.11.Jl'U '111U lf1'U't'I 1.1 
~ . ~ 

1 ' .,. ' .. _"f' <V 

'U'll1'i'YINl'UiJUl'i1J11111.J'U . 

ii.tl. 65 

ii.ti. 65 

<5.0 

ii.ti. 65 
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mg/L \1191111\1UI)>1 ,200 
1,200 ................... .. . . ........... .. . 

1.100 

1,000 

900 

800 

700 

600 

500 

400 

JOO 

200 

100 

0 

........ ~.~~.~t'.'f.':'..:::.~?~ ........ . 

ii.fl. 62 n.u. 62 

m g/L CaCO 

500.00 ........ ~.1-~~l'.'f.!:! .~.~?.~ ..... .. 

400.00 

J00.00 
\11911f lll Ill :>JOO 

200.00 

65 
100.00 

0.00 

ii.11. 62 

mg/L SO, 
......... mmu.1J.1~ ~. 1. J.iP ... 250.00 

JJ1ri 11 rn 111 ~ 100 
200.00 ................... .. .......... 

150.00 

100.00 

50.00 26.8 

0.00 

ii .ti. 62 

m g/L Fe 
5.00 

4.00 

J.00 

2.00 

LOO 

0.00 

ii .ti . 62 

22 

n.u. 62 

n.u. 62 

1.81 

n.u. 62 

MIN ING ENVIRONM ENT CONSULTANT CO., LTD. 

Total Dissolved Solids 

ii.11. 63 n.u. 63 ii.fl . 64 n.u. 64 ii .fl. 65 

Total Hardness 

75 
20 16 16 8 

ii.fl. 63 n.u. 63 ii.fl. 64 n.u. 64 ii.ti. 65 

Sulfate 

22 

1.33 5.97 2.55 7.4 

ii.ti . 63 n.u. 63 ii.fl. 64 n.u. 64 ii.ti. 65 

Total Iron 

0.553 0.352 
<0.005 0.137 <0.005 

ii.11. 63 n.u. 63 ii .fl. 64 n.!l . 64 ii.ti . 65 

'iu~ 3-9 <~a) 
" 
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mg/L Pb 

mm911• 121 >o.os 

<0.005 

ii.fl. 62 

mg/L Cd 
5.0 

4.0 

3.0 

2.0 

1.0 "'~'''" 121 >0.01 

<0.001 

0.0 

ii.fl. 62 

mg/LAs 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 

"'~'f'" 121 >o.os 

0.0196 

ii.fl. 62 

<0.005 

11.!J. 62 

0.001 

11.!J. 62 

0.063 

11.!J. 62 

MINING ENV IRONMENT CONSULTANT CO., LTD. 

<0.005 

ii.fl. 63 

<0.001 

ii.fl. 63 

0.025 

ii.fl. 63 

Lead 

0.009 <0.005 0.009 <0.005 

11.!J. 63 ii.fl. 64 11.!J. 64 ii.fl. 65 

Cadmium 

0.001 <0.001 <0.001 <0.001 

11.!J. 63 ii.fl. 64 11.!J.64 ii.fl.65 

Arsenic 

0.047 0.038 0.028 0.006 

11.!J. 63 ii.fl. 64 11.!J. 64 ii.fl. 65 
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t' 0 

'U1L~EJ 5l11.J1\A 25 'I1EJfl1'i 

---------------

1 

2 

3 

4 

5 , 

6 

7 

8 

9 

Arsenic 

Biochemical Oxygen Demand 

Cadmium 

Chemical Oxygen Demand 

Color 

Copper 

Cyanide 

Formaldehyde 

Free Chlorine 

10 1 Hexavalent Chromium 

11 I Lead 

12 Manganese 

13 Mercury 

14 Nickel 

15 Oil & Grease 

16 

17 

18 

19 

pH 

Phenols 

Selenium 

Sulfide 

Temperature 20 

21 

22 

23 

Total Dissolved Solids 

Total Kjeldahl Nitro~en 

Total Suspe nded Solids 

~j 

I
I Digestion, Hydride Gene;ation/Atomic Absorption 

1 
Spectrometric Method[2; 

5-Day BOD Test, Azide Modification Methodr2J 

Digestion, Direct Air-Acetylene Flame Method21 

Closed Reflux, Titrimetric Methodl21 

ADMI Weighted-Ordinate Spectrophotometric 

Methodl2l 

Digestion, Direct Air-Acetylene Flame Methodl21 

Distillation, Colorimetric Methodl21 

Distillation, Colorimetric Methodl11 

lodometric Methodr21 

Colorimetric Method2J 

Digestion, Direct Air-Acetylene Flame Method21 

Digestion, Direct Air-Acetylene Flame Methodr2J 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Methodl2l 

Digestion, Direct Air-Acetylene Flame Methodr21 

1) Liquid-Liquid, Partition-Gravimetric Methodr2J 

2) Soxhlet Extraction Methodl21 

Electrometric method£2J 

Distillation, Direct Photometrit Methodr2J 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

1) lodometric Methodl21 

2) Methylene Blue Methodl2l 

Laboratory and Field Methodst2l 

Dried at 180 °cr21 

Macro-Kjeldahl Methodl21 

Dried at 103-105 °cf2l 

{\1'1.:i1mru\lu O!A'Hm~i"l"> " . 
~'Mtlfl11nqm11V1iJ"lf'iijm1'i111'~ 

~ 24 Trivalent Chromium ... 

Ii 
1. 



-Iv-

i 0 .., .d ... c:::i..o:::t.:i.. • 

in~n.J'VI fl1"J~t'IW't!t 151LA'i1::'lll 

24 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method; 

Colorimet ric Method; Calculationr2i 

25 Zinc Digestion, Direct Air-Acetylene Flame Methodl21 

.i::ij .... ~ ~ 

L 'itltJLLm fl"l'i"lll.l'Vi , 254 7 

2. APHA, AVVWA, WEF. Standard Methods for the Examination of Water and 

Wastewater. 23rd ed. Washington, DC: APHA, 2017. 

(u1.:i'101ty'1u a61".lli1tp.'l'Tla> 
~,.,1nM1rm1M1&1~ 
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CUSTOMER NAME 

PROJECT 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

Mining Environment Consultant Co., Ltd. 
"'Q.- 1..,: ,.;' '1 iJ ~ Q.- ~o Q.-

1J"i~YI 3J'M>'1 Lil'M>Ld"itl'M>L3J'M>fl AtlWtiiHLYl'M>(;l ;:nnlPI 
22135 'l!!l!Jff?~L'Y1Vin7'r11 7 LL!Jn 4 (U1\UflWl1'!f1 ) LL'll1~~1'111J1n L'llfltrnn:il n~~rn'ri1J'111'14fl'l 10240 

lmfl-rili' 0-2187--0908, 081 -6573909 1m«'1'l 0-2187--0908 

ANALYSIS REPORT 

... .... ... .... ~ 0 .... 

unt'r'l ff'U.trn'U.~ -;nn~ 

L~ijEhHLiL~~~ff1hf 
0 .... .. 0 .... .... .... ... 

~1lJ~1J1'U.1H El1LTHllJ1'U.fl1 'ihl~1~71'l!lJ7 • 

TEST NO. 

REPORT DATE 

Lab-AB 02712565 

March 18, 2022 

March 7-10, 2022 

March 16, 2022 

SAMPLING METHOD US. EPA.40 CFR 50 

Unit Method of Analysis 
7-8/03/2022 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Result
21 

Standard
11 

8-9/03/2022 9-10/03/2022 

~'U.~::EJEJ'1713J (TSP) mg/m3 High-Volume Air 0.211 0.203 0.191 0.330 

24 Hours Average Sampler/Gravimetric 

Remark: 11 Notification of National Environmental Board No. 24 (B.E. 2547) Prescription of Air Quality Standard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22135 'lf!lvn;~L'Yl~n7'111 7 Llvn 4 (U1'11Wl'llTI'l!1) L1'111~~1"11111n L'llflU1~n:u n;~L'Y1~11"111'11fl110240 

tmfl'~,,f 0-2187-0908, 081-6573909 tm1111 0-2187-0908 

ANALYSIS REPORT 

CUSTOMER NAME 

PROJECT 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

qu~::1Hh1113J (TSP) 

24 Hours Average 

A ... A ... r o ... i.mt'Yl ~'U.li'\.n.~~ 1nn91 

LV.iiEhlLL'iL v.J~'if~i.hf 

c;i1u~u1uu\I ~1Ltrnu1um i''1WJ91TI'l!u1 

March 7-10, 2022 

March 16, 2022 

Unit Method of Analysls 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

' 

7-8103/2022 

0.197 

TEST NO. 

REPORT DATE 

Lab-AB 028/2565 

March 18, 2022 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Result21 

Standard~ 
8-9/03/2022 9-10/03/2022 

0.221 0.188 0.330 

Remark: 11 Notification of National Environmental Board No. 24 (B.E. 2547) Prescription of Air Quality Standard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon yJ~ .. 
\~ 

TECHNICIAN MANAGER • 



CUSTOMER NAME 

PROJECT 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

Mining Environment Consultant Co., Ltd. 
tJi'~n laJti'1 L~'MilTHl'MiUJ'Mifl Ae>'Mi6lfiHL't1'MiGl ,)1n~ 
22/35 'll!lun1~mvm~ttn 7 u.un 4 (U1'14ITTWT1'1l1) U.'ll1~1i1">1ii1n L'll9ltn~n~il n1~Ll'l"r'liJ'>l1'14fl'l 10240 

lmfi.,..,f 0..2181-0908, 081-s573909 lmwi1 0-21 81-0908 

ANALYSIS REPORT 

- .... - ...... 0 ... unt'r1 ~urrnu~ 'Inn~ 

L~jjEh'IU.°iLflfl~~lhf 

'111rnu1uu.J ~1Lrrnu1um i'..:iwr~11'Jlu7 • 

TEST NO. 

REPORT DATE 

Lab-AB 028/2565 

March 18, 2022 

March 7-10, 2022 

March 16, 2022 

SAMPLING METHOD US. EPA.40 CFR 50 

Unit Method of Analysis 
7-8/03/2022 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Result21 

Standard11 

8-9/03/2022 9-10/03/2022 

qum:mm1:tJ (TSP) mg/m3 High-Volume Air 0.233 0.224 0.199 0.330 

24 Hours Average Sampler/Gravimetric 

Remark: 11 Notification of National Environmental Board No. 24 (B.E. 2547) Prescription of Air Quality Standard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd. 
""' ""'1..: c:t'T ""ff ""' ff'o""' 'U'i'J:t't1 3J'M>\t Lil'M> L'J'iil'M>L3J'M>'t1 ~ il'M>611iUL 't1'M>Gl ,_1n~ 

22/35 'l!lltln1~L't1'1'm7on1 7 u.un 4 (U1\411"lWY1'1!1) LL'IJ'WA'l'V11J1n L'IJ91U1~n:il n;~L't1V-UJ'V\1\lfl'l' 10240 

lmiv;rf 0-2187-0908, 081-6573909 lmw11 0-2187-0908 

TEST REPORT 

A ca,.. A Q,; er' o o,; 

ui-1'-'Yl RUlrnU~ -;nn~ 

L'V\ijEJ,'JLdL y.J~~Rthf 

~11J~U1UU,'J D1L1lEIU1'Ufl1 i,'J'V11~TI'D'U1 • 

TEST NO. 

REPORT DATE 

MEASURED DATE 

MEASURED INSTRUMENT 

March 7-10, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

Noise 026/2565 

March 18, 2022 

Interval Time 
u;L1tu.U1'U.i1ll1'0Wl'i~ti1"U.fif1t1::1"U.OOnLQlJ-3L~ilo 

r--~~~~~~~-.~~~~~~~~--.-~~~~~~~----1 Standardlt 
Leq 1 hr [db(A)] Leq 1 hr [db(A)] Leq 1 hr [db(A)] 

7-8 ii"U.1fllJ 2565 8-9 ii"U.1flll 2565 9-10 ii"U.1fllJ 2565 

01:00 a.m - 02 :00 a.m 46.8 47.2 48.1 
02:00 a.m - 03:00 a.m 46.3 47.1 47.7 ··-··· .. ····-···-· .. ·····-···-........ - --·-···- ........................... ,_ .. ,_ .. , ___ ,,,, ... ·-··-·--·---............... -............. -................. ,_,_,,,................. . .......... ,,,_,_,,, ....................... _____ ,,,,,,,_,_ ................ -.... _._ ...... ,_., ... ,,._, __ ,,,_,,, ........ ,_,,_ ....... _ .. _ ....... - .. -····---·-····-····-····-···-·· 
03:00 a.m - 04:00 a.m 50.3 50.8 51.2 
04:00 a.m - 05:00 a.m 57.0 60.0 60.8 

··-···-·-·-·········-··-·······-··· ... -.. -·-················-·········--···-··············-··-· ···-·-·········--·---········--·-·---·-·-··--···-······ .. ·-···-· .. -· ......... ·-··-·······-········-···-···-··-.. ·-···········--···--····-·· .... -.................. _ ··········--··-"··-···-··-·· .. ···-··-.. ·-·--····-·--···-· --··-···-···-·· .. ··--· .. ··-···-· .. ---··· 
05:00 a.m - 06:00 a.m 61.3 61.7 62 .0 

·----···-·· ....... _ ............. ,_. __ ......... -·--···-···-··-··-.. ··-···-.. ··-·· .......... _ ........ ·-··-··-····-···--······-·· .. -· .. - .. -· .. ···-···-·-····-····-··- . ·····------····-···-··--·-··-·--··-·-·-··-··---···-····-··· ·-·· .. -·---···-··-··-·-... -.. -.. ·--···-·-·-··---··-··-- .... ····-· .. ··-··--·-··---·-· 
06:00 a.m - 07:00 a.m 60.1 61.3 61.4 

................ --·-····-········-····- ·········-···-···-······· -·-····-·- ....................... - ... ·········-··-··-···----·--··-·· .... -.. --......................... -·-·-.. ·· 
07:00 a.m - 08:00 a.m 61.7 62 .1 62 .2 
08:00 a.m - 09:00 a.m 60.3 60.8 62.0 
24 Hours Measured21 59.2 59.6 60.0 70.0 

Lmax [db(A)] 90.9 91.2 91.5 115.0 

Remark: 1. 11 1J1~7F~l.7::'1rnifo~hwi11tl 1.h::mf1flnt.::n771Jn17~~LL1fl~OlJLLV:~'lf1~ QUllil 15 VU!. 2540 

2 . 21 \.\o~tln111\m,.i1~i'"R1u.,j1nf1 rn1 flowimL~'",.f Llil'll'Yl::Liiuu. 1-241 
;.J • " 

TECHNICIAN MANAGER 



22/35 'l!ll!Jn1~L1'1Ym7-n1 7 u.!Jn 4 (U1'1Ul'1Wl1'1l1) u.ii1~-.l1'll1J1n L'llfllJ1~n:\J n1~L1'1'1'1!J'll1~fl110240 

1mi'l'l'1 0-2181-0908, 081-s513909 lmITT1 0-2181--0905 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

09:00 a.m - 10:00 a.m 

TEST REPORT 

A Q..ol A a.,. ff' o Q..I 

U1"~'11 ff't.l.li't.l.U~ -;i1n~ 

m~e:hrniLWL'l~Rthf 
o "".do"' -- 1:11 

mlJL'ltn't.l.th'I El1L/Hl1J1Ufl1 ';l\IV\1~TI"lflJ1" • 
March 7-10, 2022 

Sound Level Meter Model AGO 

SAMPLING SOURCE 

Leq 1 hr [db(A)] Leq 1 hr [db(A)] 

7-8 ihm11.1 2565 8-9 ihm11.1 2565 

62.9 63 .1 

TEST NO. 

REPORT DATE 

Leq 1 hr [db(A)] 

9-10 ij'l.mU.J 2565 

63.4 

Noise 027/2565 

March 18, 2022 

Standardl/ 

....... -·---·· .. ···---·-··-····--··-···--··-·-··-·····-·-··--··-· -··--·-·-····-···---·-··-·-
10:00 a.m - 11:00 a.m 62.7 62 .9 63 .1 

03:00 a.m - 04:00 a.m 50.4 52.8 52.9 
···-··-··--··-···-·· .. ·-·---·-···-····--··-··-·"·-··-----··-··--.......... ·-····-·······-··---··--·-·--·-··-·---·--···-··-···--····-·· ·-··-···--···-··-·-··-.. -· .. -·····-··-·-·--·····-·--··- ···-···-··-·····-·-····--·-·········-·-···-·-···-··--·-····-- --···--·-·---·-·-··-·-·· 

04:00 a.m - 05:00 a.m 59.1 59.4 59.8 
05:00 a.m - 06:00 a.m 60.3 60.6 61.8 

~---·-··-------··-·-··-···-···-·-···-·-··-····-···--···-··· ···-····-···-···-·-·····-··-·-·-·-·····-··-·····-·····-···-··-····-······ -··-····-··-········-·-···-·-·-···-···-··-··---··-----··-········-· ····-···-··-··-··-···--··---··-··-·····-·-·····-··-·-·--· ···-·····---··-·-··-··-···-·--··-·· .. -·. 
06:00 a.m- 07:00 a.m 60.8 60.8 61.0 

··--···-········--··-·-···-··--··-·-·····-··-·-·---·-····-···-····· ··-·······-···-··-···-···---·--·····-·········-·-- ···············-·········-· ................................ --..... -............. _ ...... -... ---·-··-···-···- ·-.. ···-·--·-··-···-···-·-··-· .. ··-····-·····-····-···-····· .. ·-··- ·-···· .. -····-···-··--····----···-.. -··· 
07:00 a.m - 08:00 a.m 62.7 62.9 63.2 

......... ·-···-···--···-···· .. ···"··-·"··-····-.. ·-··· ............. ·············-.. ··-···-----··-··-··---.. ----·--··-··-.. ·-· .. -··--· ---····--···-·--···----····-·-··-···-··-·-······-·-·--·---·· ···-·---··-·---·----
08:00 a.m - 09:00 a.m 63. 1 63.3 63.5 
24 Hours Measured21 60.4 60.5 60.8 

Lmax [db(A)] 91.5 91.7 92.0 

Remark: 1. 11 l.11"7fl 'l.l.7::ti°'rnff!.J~b91!.J~11tl tl1::mflflt11.::m11.1 m1~~LL191tr<Jl.ILLV:~"l!1~ ll.UlJrl 15 Vi.fl. 2540 

2. 21 i<1~i.Jfiu1\m1i1~iu.~1w\l1n91 rnl fl<lWn~LL~U.tl L~'ll'l'l!:LU!.JU. 1-241 
:.J • \I 

(, 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

70.0 
115.0 

a 



Mining Environment Consultant Co., Ltd. 
"'"-'1.,.: ~'T tJ 6' .._. 6'o"" 

U11!1-t1 3J'U\t Ul'ULTHl'UL3J'Ut1 ~2l'U6lfiHL'n'UGl \11n~ 
22/35 'll!lvn1~mvm7'111 7 u.un 4 (U1'Uff'l'UTI'l!1) u.'IJ1~\11~inn L'IJ9ll.J1~n:tl n1~L'n'r'liJ~1'Ufl1 10240 

lrm!"W~ 0-2187-0908, 081-6573909 1mHi1 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

Noise 028/2565 

March 18, 2022 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

A"' - ._. f' o &.ol 

ui-~'1'1 R'l41i'l4'14" \11n~ 

L~!iEJ.:JLdLvl~~Rthf 

March 7-10, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

Leq 1 hr [db(A)] Leq 1 hr [db(A)] Leq 1 hr [db(A)J 

7-8 ii'141flll 2565 8-9 ii'l41flll 2565 

11:00 a.m- 12:00 p.m 58.9 59.2 59.3 
-12:00-p,~-.::oi:oo-µ:m- ·------·--53~7·-·--·---- ·-·--.. -------ss.9 ·-·----·-·--·-59-.1------

Standardl/ 

.J?. l :OC?__.P·~_.=._02:00 p.~ ____ ?..~:.'!..·---·-----· -·-·-·-.. -_.§_8.· 7 58. 9 ------- -------· 
__ Q_~_:_QQP.:.~ .. .:_93 :OC?_J>.m _ ----·-·--·- ?..8.~·--·--·--...... -........ __ .... _ .. _,_,,,_S,_8..:~--·--.. _____ 58. 7 ._ ... ___ ... _ .. ,_ ... -.-... --.. ·-------
_ ,_Q~,: Q.2. P.:E:_ .. :_04.:QQ_P_:_!E_. __ ..... _, ___ ........... ?..Z.:2 ... _ ....... -·-··-·· .... ___ ... _ ... _. __ .. _. __ !?..~: .. ! __ . __ , __ .. _. __ ,_ --.. ·----. ..!?...~:~ .. ---·-·-·-··-·- ---·------·-·-.. --
_ 94: oo p.m-=-05:00p.m _ 57.3 57.8 58.2 

05:00 p.m - 06:00 p .m 57.1 57.4 ...,__ 57.8 
06:00-p·:rri--=-oi~oP:ffi-·-- 54.3 54.7 55.1 
i----~·---------·---·-· ---f-·---------·-.. ~·--·---·----·--·--------
...... 9.?.:.QP. __ P:~_::.9~. :_Q.Q .P.:.1:!?: ...... __ .,_ .. _____ ........... _S..!.:.?. ........ -·--·-.. ·---·-·-· ...... -·---·--.. ··-·--?..!.:..5. ..................... ---·- -·-·--.. --... _ ... _ .. _ .. ~?..&. ................. -.... _._ ·-.. -· ·------·-.... -.--.. -
... -.9..~.:_9.Q. .P:.IE .. :: .. .2_?.~_QC?__.P.~1:1.:1. ... _ .. _ ...... _. __ .. _ .... §0 :.?. .. ---··--··--· -.. ·----·-·--_!?..l .. : .. !_ ___ ,_·-·-.. -·-- .. ·----·---.. -·.-·.5. .. !.:I?. __ , ____ .. __ ----·-.. -·-· 
_Q~.:_C?__C~J?..:~-- 10:00 .. P·i:!?:. ________ ___!?..9_:~-·---- ,_ _____ _§0.8. .. __ ·----·- ___ . ____ _?..!.:_'! ___________ 1 

10:00 p.m - 11:00 p.m 48.8 ,_ 49.3 50.2 

_ _!l,:QQ_p_:~.::: 00:00 a.ll1:. ________ '!~:...~ .. ------- .... -----·--~.:.~----.. ·--------~·9_ .. ____ ,_ ____ _ 
00:00 a.m - 01:00 a .m 47.8 48.4 49.4 

.. ----·-·-···-····-··-.. -···-.. ----··----.. _ .. ___ , -···-··--···---···-.... ---.. --·-··--····---··-.. --·· .... -........ ----··-···-.. -··--·--···-·--... , .... _,,,_,,_,,_. ,_ ... _ .. , ___ ,,, ____ , __ ,,._._,,_,,_,,,,_.,_ ... -·-·---·· --·--·---
01 :00 a.m - 02:00 a.m 47.4 48.2 49.2 

·--·--·-··-··----·--·······-·-·--·----·--·-····-···-···-···-·· -··-··--··----·-·····-···-··------····-··-·-·-·- ·-· .. -·--------·-- ----···-···-···-·--···--··- -··-····--··-··-··-·-·----·-------· ----·-----
02 :00 a.m - 03:00 a.m 47.2 47.8 48.9 ------·--· _,,_______ -----·---.. 1----------+-----1 
03:00 a.m - 04:00 a.m 49.6 49.9 50.0 1--------------·-·--··-··--·--------+----·-----+------------0------1 
04:00 a.m - 05:00 a.m 55.4 55.5 56.4 -------·--------- ---·---------·· -·---·------+------1 
05:00 a.m - 06:00 a.m 58.8 59.0 59.2 
06:00 a.m - 07:00 a.m 59.1 59.2 59.4 

···--··-···----··--··-·-·-----·-· .. ·------·- ···-·- ·----···--··--·-·-······-··--··-.. ·-···-··-··-·--·-···--·-· .. ···-·-·-·-·-·········--·--··-········--·-··-····-··-·---- - ·----··--·-----·---- --·--··---·--· 
07:00 a.m - 08:00 a.m 59.4 59.4 59.6 
as-~ooa~m - o9:oo a.ffi-------59.1 ---·->-----5·g:5-.. ---·---- 59.8 

24 Hours Measured2/ 56.6 56.8 57.1 
Lmax rdb(A)l 85.0 85.3 85.6 

Remark: 1. 11 ll1fl7_21'147::irnfft.J-.11flt.Ji1tu u1:: mfffltM.::n77lln17~-.lLL1flli'!lllLL,_,-.l'Jl19°i t\Utl~ 15 Vtff. 2540 

2. 21 i!l-.lu1iu1im,-i1<1i'l4H1'l4'ii1nfl tifl t1!l'l4'li£1u.fl'l4tl Lfl'llti::Liit.J'" 1-241 
;.i • " 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

70.0 
115.0 



Mining Environment Consultant Co., Ltd. 
AQ.; 1..: c:t ~ !I.I~ ci.; ~o ci.; 

'l.J'Ut'YI 3J"\I Lil"L'l"Hl"L3J"YI ~il"61S~LLYl"<Jl ';l1n~ 
22135 'll!l!Jff~~Lf1Vm7on1 7 U!Jn 4 (U1'1Ul'1UTI'1!1) U'IJ1~oi1'1UJ1n L'llfllrnn:i1 n;~m~1J~1Ufl'l 10240 

1mfl~,f 0-2187-0908, 081-6573909 1min1 0-2187-0908 

TEST REPORT 

CUSTOMER NAME 

ADDRESS 
0 ""' A o "' "" ._. .a mrnUJ1'\Uh1 El1L11EIU1'\.l.f11 ';l\l'V\1~71'111J7 • 

Test No. 

Report Date 

LOCATION uiL1mu1'1.1.i1tJH1'\.l.Vliil'Vli\lffinttH~m.,:i~1'\.l.Yifli1:1'1.1.@m 
MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

March 8, 2022 

17.00 '\.!.. 

MiniMate DS-077 

'IJ • 

TRANSVERSE11 

23 
----···-----· .. -·-·-.. ·--··-···-····---··-·····-----·--··-·----··---·---··-·- ... ··-···--·----·---·---··-.. ---··--

PEAK PARTICLE VELOCITY (mm/sec) 11 0.701 
·-·---- ·----··-·--··-·-·-··-··---··-·----·-·-------···---··-·-··-·-·--·-- --·-···--·-·-·--.. -·--·------·-··--·-· 

PEAK DISPLACEMENT (mm) 11 0.00421 

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICAL11 

25 
--·-··--·-·--··-··-·-·-··-·---··-----······-

0.764 
---··-·--·-··-··-----"-··---·----

0.00628 

1.23 

120.0 

LONGITUDINAL 

0.254 

Vibration 015/2565 

March 18, 2022 

LONGITUDINAL 11 

26 
-----··-·--···-·-·---··-·-·--·--· 

0.955 __ ., __________________ 
0.00647 

~o ..,,4,""" ca.! ..1!11 A ~ ~,&;; 1 

(mJ'Y11n111J'\.l.'Ylnfl11!:W!1Jfl11:1Jff'\.l.ff!:L'YHl'\.l.L:IJElfl11:1JL71El't111fl (PEAK PARTICLE VELOCITY, PPV) :IJfnil\ILLil 0.254 mm/s) 

Remark : 11 Analyzed Sample by Blue Consultant Limited Partnership Registered Lab No. 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22/35 'lf!ltJn1~mvm1on1 7 LLtJn 4 (U1\4Wl\4TI'l!1) LL'll1~i'1~ai1n L'llfl1J1~n:il n1~L't1ViaJ~1\4m 10240 

1mi'Vifi' o-21s7-0908, 081-6573909 1mff'n 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

0 ""' d 0 .... "" ca.,,. .c:it 

~11l..J{llJ1i.l.lJ'1 £J1L11£JlJ1i.tm ';1'1V\1~71'1flJ7 

March 11, 2022 

March 14-21, 2022 

Grab 

• 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysls Result21 

- Electrometric 7.7 

NTU Nephelometric 6.91 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 170 

mg/L CaC03 EDTA 95 

mg/L S04 Turbidimetric 23 

mg/L Fe Phenanthroline 0.218 

mg/L Pb AA-Direct 0.010 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride 0.030 

Lab-W 019/2565 

March 23, 2022 

March 10, 2022 

8:00 A.M. 

Clear 

Standard" 

5.0-9.0 

-

-
-
-
-
-

~.05 

~.005 

~.01 

Remark: 11 m~7!1'\.li~rnmvni1 th&i'" (th:: L11'Y1~ 3) th::mf'lf1rn::m1im11~'1LL1~~£J3JLLV:'1"l!1&i llUtJ~ 8 Y.Lf'I . 2537 

21 1K£J'1tlDtJ~n11 u1,;''Y1 LD'\.l.111il'\.l.Lij''\.lirf LLil'\.li~ LLL'll.Jil11~il~ ~1n~ LL'l'il'Yl ::LU!.J'\.li 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

ADDRESS 

Mining Environment Consultant Co., Ltd . .,. ..... 1.,: ~'t tJ tf ..... tfoQ..; 

1J'iti-'YI 3JU'1 LilU L"l'iilUL3JU'YI A ilU6l1iUL 'YIUG'I \11TI~ 
22135 'llnunl~m~n7'111 7 u.un 4 (UT1un-un'l!1) u.111~-.l1~1J1n LiJ'1tmn:il n;~m~1J~1-um 10240 

1mfl~,f 0-2187-0908, 081-6573909 1mff11 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-W 020/2565 

March 23, 2022 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

March 11 , 2022 

March 14-21, 2022 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

March 10, 2022 

9:30 A.M. 

Clear 

Item Parameter Unit Method of Analysis Result
21 Standard11 Standard21 

1. pH - Electrometric 7.7 7.0-8.5 6.5-9.2 

2. Turbidity NTU Nephelometric 19.5 5 20 

3. Suspended Solids mg/L Dried at 103-105 ° C 6.5 - -
4. Total Dissolved Solids mg/L Dried at 103-105 ° C 102 :5600 ~1.200 

5. Total Hardness mg/L CaC03 EDTA <2 900 ~00 

6. Sulfate mg/L S04 Turbidimetric 19 900 ~250 

7. Total Iron mg/L Fe Phenanthroline 0.485 ~.50 ~1.0 

8. Lead mg/L Pb AA-Direct <0.005 ~ El'1 tiJ ii UHJ ~.05 

9. Cadmium mg/L Cd AA-Direct <0.001 ~a.,,tlliharJ ~.01 

10. Arsenic mg/L As AA-Hydride 0.007 ~EJ'1tli£iL£l[J ~.05 

Remark: 
1/ .i .l<i., -1 .1 ~ .I ... .I 

m~1~1i.1.m1.1.1nvh~1tJ1~11il'YlL'l!tJ1 flfl 1J'l°::mf'lm::m1'1EJ~R1~m73.J UtJtJ'Yl 12 ~.f'I. 2542 (Lnmrnm~i.1.~'YlL~m::Rll} 
... ' ' 

21 m~1~1uflmm~ii1tJ1~11ilrl"L-.iiu;1rrn i.J1::mf'lm::m1'1EJ~ITT~m13.J uuu~ 12 ~.f'I. 2542 (mmcnai.1.la3.JR'1R~} "" , , .. ,, " 
31 ~El'1UDtJ1im7 u;,;'Yl L~ut1wiuijmf LLEli.l.~ LLliltJEl71~El~ ~1n~ Llil'JJ'Yl::Lifoi.1. 1-029 

Chomparechate Chantaveboon •, / 

TECHNICIAN MANAGER 



22135 '!f!l!Jn;~m..-m1'111 7 u.!Jn 4 (U1\ltnWl1'!!1) u.in~'li'T111nn L'llflm~n:D n;~mVill'l\1\lm 10240 

1m1'1Yiff 0-2187-0908, 081-6573909 1mA'l'l 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

March 11, 2022 

March 14-21, 2022 

Grab 

Unit Method of Analysls 

- Electrometric 

NTU Nephelometric 

mg/L Dried at 103-105 ° C 

mg/L Dried at 103-105 ° C 

mg/L CaC03 EDTA 

mg/L S04 Turbidimetric 

mg/L Fe Phenanthroline 

mg/L Pb AA-Direct 

mg/L Cd AA-Direct 

mg/L As AA-Hydride 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Resultv Standani11 

7.6 7.0-8.5 

4.32 5 

<5.0 -
326 '.S600 
95 900 
27 :::;zoo 

0.190 ::S0.50 

0.008 ~1l..:i13JihtHJ 

<0.001 ~1l..:i13JihG'ltJ 

0.005 ~1l..:i13JihG'ltJ 

Lab-W 021 /2565 

March 23, 2022 

March 10, 2022 

9:00 A.M. 

Clear 

Standard21 

6.5-9.2 

20 

-
:::;1 ,200 

::ssoo 
'.'.S250 

:::;1 .0 

::S0.05 

::S0.01 

::S0.05 

Remark: 11 .i ..I<!" •T .I .., ..I ' ' ..I 
m~1~1"f!rn11Tv'h~1m~1G1'r1L'l!UH1rn 1J7::mflm::m1..:i!l~ITT~m13J utJtJ'Yl 12 Vi.fl . 2542 (Lnrnrnm~"~m~m::~3J) 

... ' ' 
21 m~1~1"flrnmfiii1m~1G1ffiiu7111f1 1J1::mflm::m1..:i!l~ITT~m13J o.uurl 12 Vi.fl . 2542 (Lnrnrrf!l"La3J~"~~) "' , , , ~ , 
31 ~1l\IUfjtJ1im1 tJ1lt'Yl La"1111l"L~"rl LL!l"'ii' LLG'l1J1l71~1l~ ~1n~ LG'l'lJ'Yl::LUtJ" 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
.... ..,,1..: c;;:'2 "'~ ..,, ~o...-

U':ilt'YI 3J\-L\I Lil\-L L'l''iil\-LL3J\-LYI Ail\-L~iHLYl\-LGl v106'1 
22/35 'l!ll!Jn;~L1'1Vm7'111 7 uun 4 (u1u rnuTl'lf1) U'IJ1~i'1~mn L'llfll.rnn:il n;~ml'llJ~1'Ufl7 10240 

tmi'Yi~ 0-2187-0908, 081-s573909 1Lmll'11 0-2181-0905 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-W 022/2565 

March 23, 2022 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

March 11, 2022 

March 14-21, 2022 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

March 10, 2022 

9:30 A.M. 

SAMPLING METHOD Clear 

Item 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Remark: 

Parameter Unit Method of Analysis Result21 
Standard11 Standard21 

pH - Electro metric 6.7 7.0-8.5 6.5-9.2 

Turbidity NTU Nephelometric 3.15 5 20 

Suspended Solids mg/L Dried at 103-105 ° C <5.0 - -
Total Dissolved Solids mg/L Dried at 103-105 ° C 306 ::;soc ::;1,200 

Total Hardness mg/L CaC03 EDTA 75 900 :ssoo 
Sulfate mg/L S04 Turbidimetric 22 ::;200 '.S250 

Total Iron mg/L Fe Phenanthroline <0.005 :S0.50 ::;1.0 

Lead mg/L Pb AA-Direct <0.005 Gi El'113-i ii LE'! £J :S0.05 

Cadmium mg/L Cd AA-Direct <0.001 Gia,i1liiiLa£J :S0.01 

Arsenic mg/L As AA-Hydride 0.006 Gia'11liiiLa£J :S0.05 

1/ .i -"'" •T . I "' .I <'• .I lJ1'i11";1'1ll.~n4111Vhi>11J1'il1E'l'Yl L'li1J1L11'l u1"::mflm::'Y11"1'1El'il~1'Vlm1"3.J UlJlJ'Yl 12 ~.fl. 2542 (Lnn4"Yln1'VIU'il'Y1L'Vl3.J1::~3.J ) .. ' ' 
21 mlili-;i-1u~m111~J1m'il1aftt'liu7111~ ui-::mflm::m1'1EllilITT'Vlmi-3.l uuufi 12 ~.fl. 2542 (rnmona"La3.l~'1~Cil} 

49 , , 'I \I , 

31 ~a"iJDu1imi- u7~'Yl L5"11i-auL3Turf uaw;f LLE'llJ1l1"1'ilEJ~ 'ii1n'il La'll'Yl::Lii£Ju 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 
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--------MINiNG ENVIRONMENT CONSULTANT CO., Lm. ______ _ 

i 
I 

ti11i1g1J 1 ~"l1ii~-~i1alJ s ~fai 1ti1mS1J24 i11~~ ti11i1ilo 1 ~e" rim1as i 1.1 .. 

mg/m
3 

ppm ~m3 
ppm mglm

3 
ppm µgtm

3 
ppm mg/m

3 
ppm 

Carbon Monoxide (CO) 34.2 30 10.26 9 - I -
I 

NttrogenDioxide(N02 ) 0.32 0.17 - I 

Non-Dispersive 

Infrared Detection 

Chemiluminescence 

Sulfur Dioxide (S02) 

, T ocal Suspended 

0.78 0.3if 0.30 0.12 0.10 0.04 Pararosaniline 

I 

! Particulates (TSP) - I ., 

Particulate Matter - I 
I 

0.20 

I < l 0 microns (PM-10) 

0.33 

0.12 

i -
I 
I 
I . 

· 1 

I -
I. 
1· 

•• 10 I 1

1

. Ozone (0
3
) 

, Lead (Pb) - l - - - 1.5 I -

0.10 

o.os 

Gravimetric-High 

Volume 

Gravimetric-High 

Volume 

Chemiluminescence 

I - L. i 
'---- ---L--.L.-.- - --1----L---l--.-1--...____,_____,'----'---------'I 

Atomic Abso.q· rion 

Spectrometer 

. . 
: ili-::fllffflw::m-s:1Jfl:"Iii-11111~tra:1Jm.f-11~fi ~u1.Jn 24 vut 2547 

: * fllL~~tJLS'IJlfltU~ 

L_ _____________ v__,._. ___________ • _____________ -..S 



..--------MINING ENVIRONMENT CONSULTAN't CO LTD ., . 

'l"::i'lJdlv./l"J ./I"{~ 

(Maximum Sound Level, Lm'.i.x) 

'l"::i'IJ1ff'1./ILU~'124~1lH 

(Equivalent Sound Level, Leq.24 h~ 

'l"::~rnnv.:im~v 8 ~-i fo.:i 

1::~mm.~ [d.B(A)J 

< 115 

< 70 

.. 
12 1JU1tUJ 2540 

' flli.11~1§11..1 

'hhfl'W 115 LPl;L'lJfl(Ltl) 

. 

WLfl'W 70 LPl.;U.Hl(LtJ) 

.) 

lli1fl'W 75 1Pl;L'IJ"(LtJ) 

) I 

~1\.j11Jf1'1:ll 1'Wri 29 i'W11fll.J 2548 

I 
i 
I 
I 

I 
J 

I 

' I 

I 
I 

; 



r-----------MINING ENVIRONMENT CONSULTANT CO.,LTD. ---------

' ... .. .. ., .. 
nn,,~ft ffllJJCI fl11JJl'J1'11M61illlfl fll'J'IHlft fl11JJfl fl11JJl'J1,,Mtl1~1llfl .. . 

(lU'JftCW) cilao1JJft·nif>11.nii) (ilaiilJJft'J) 
.. . 

(lll'J91CJ) dlaiiu.1A19ie1u1ii) · cilan1JJA1) 

1 4.7 0.75 21 26.4 0.20 

2 9.4 0.75 22 27.6 0.20 

3 12.7 0.67 23 28.9 0.20 

4 12.7 0.51 24 30.2 0.20 

5 12.7 0.40 25 31.4 0.20 

6 12.7 0.34 26 32.7 0.20 

7 12.7 0.29 27 33.9 0.20 

8 12.7 0.25 28 35.2 0.20 

9 12.7 0.23 29 36.4 0.20 

10 12.7 0.20 30 37.7 0.20 

11 13.8 0.20 31 39.0 0.20 

12 15. l 0.20 . 32 40.2 0.20 

13 16.3 0.20 33 41.5 0.20 

14 17.6 0.20 34 42.7 0.20 

15 18.8 0.20 35 44.0 0.20 

16 20.1 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25.1 0.20 ~40 50.8 0.20 



r---------MINING ENVIRONMENT. CONSULTANT CO., LTD.--------

. .. 
dB psi ..... d 

NDtl1~UTlltlfl'll'U 

180 3.0 ifl'I~t'l't'1.:i1ihmw 

170 0.95 m::\Jmhu 1Mtli11P1fl 

160 0.30 

150 0.095 fl1Z\Jflll\llfl1J1-ll'l11'U 

140 0.030 fl1 ?J ./I f{\11 ~ n1i! fl f{'ll tl 1Yf11fl::fl11 l.Jtl ?I flfUl V \11flfl1'Sii1./11'U '118-IIiJ1:: I Tl fft'l''H f J fl UJ l fl 1 

(Occupation Safety & Health Administration: U.S. Department of Labor) Vfll.Ji'-ui"' 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 f'i1il./lf{fl~H1Uflf11'Sl'tti'.JCJ.:iui'lle<11.h::1'1tlt'l''Hi'Jflll.J;fl1681Ji'11i~ (USBM). TRP. 78 

Maximum) 

130 0.0095 f'i1iitlntJ\lltlllfl1l'IU\ll i91aff1Uflfl1'Sl'tti'J8<111'i '118./11h:a'rlflrfl1i'Jtlll.J;f11 (USBM. TRP. 

78 Safe Level) 

120 0.003 fi 1~1~ J.Jii 1 l M'11~1M1rJu tiu Pl'S1VJJ1fl i ff au ~enie.:i1rJu 11a1u1u") .. 
120 0.003 f'i 1ii ii fl i \\Ti'lJ m1 t'e.:i1; vu ua ::fi1 u <itf "~ d1u fl tf 'llmwua::f111JJ1.h! eft tr v\J 1nfl1, 

fi1~1U'IJ8<1U'SZl'nffn''lfi'Jtll1J1f11V81Ji'1J,~Ufl1'Sii1<11UA811ie<ifiu 15 u1ii (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 tl1fl./lf{A~H1Uflf{'UtlWlllfl::fl11l.JtlfltJPlflV'il1flfll'nh.:i1u'IJtJ~tl'S::lY1ffff1fi'J8U.l;f11 
aeJ.Ji'11i~ 1umnh.:i1u,je1'1ti~ 8 ~ fo~ (OSHA, Maximum For 8 Hours) 

80 0.00003 

.; 
TIUl : 18 flt'1'1l'lh::flfl1Jflll fflJ1JU1 2541 "1J191'Sfl1l~8./ltlUNflfll::'nlJl11flfll'S 1~1"'l'ZIU911u.:i1'U1'lfi18.:i11'iua::mi'i8~iiu 

1uil1::ml'l'iY1a" fl8'1fll'SL'lfllfl ·m'i ti·mni'~v1m11lw 



MINING ENVIRONMENT CONSULTANT CO.,L TD. 

ltlGl.rfftt111'RV4~" f\Utnll&ru41h;u1n 

flOU'll1'tJl:u 
ft11lH . flCumnlummn1f1h:lrnn2'" 

I fol'l.J · mno 
,.'="'" th:"'n ,J,:um '11:&1111 I riii. th:um 

I 2 3 4 s 
I. ii niiuun:'rr (Colour, Odour - 1i 11' 11' 11' -

and Taste) 

~Wl1Jlii (T'!!llpCrature) 
0 , 

11' 1' 2. c 1i 11 -.. . 
5.0-9.0 5.0-9.0 5.o-9 .0 3. fl 1 lllllJ"U fl' fllll\:fll~ . 1i -

I 
I 

4 . tn:incimn1:ana (00))1 P20 210.11'1. 1i ~6.0 1(4.0 ~2.0 -
5. iilefi (BOO) P80 " 1i 1' 1.5 1'2.0 1'4.0 -
i:. 11l.Jt1iiiionq11lftii°"ef1li~1111t1 ' .. -.. 1'5,000 1'20,000 - -P80 '81UU8llJ 1i 

I (Tol31 Coliform Bacteria) 100 Ut'I. I .. 

I 1 

I 
7 1 t1lJt1iiifooq11ilflea lt1atlef11 P80 " 1. 1i 1' 1,000 1'4,000 - -

(Fecal Cclifonn Bacteria) 

I 8. 1tJ111111 (N01) iulf·.hn I llflla. 1i 5.0 5.0 5.0 -
I 1u 1tm~'U 

I I ! I 
I 9. I utilJ h11iio11 (NH1)1lllf.i10 " I o.s 0.5 0.5 . I , ,\J 1AllllU I 

I 
10. 1 loluaa (Phenols) " 1i 0.005 0.005 0 .005 -
11. ntHUfl~ (Cu) - 1i 0.1 0.1 0.1 -I 

I 
UOIOt'I (Ni) I 12. " ti 0.1 0.1 0.1 -

I 13. 1111~01ihr (Mn} 1i 1.0 1.0 1.0 -
I 

i ~n::if (Zn) 14. .. 
ti 1.0 1.0 1.0 -

15. t1ftfl1iio11 (Cd) " ti <>.005. o.oos. 0.005. -
0.05 •• 0.05 •• 0.05 •• -

I 16. lfl1wo11.,.Ufl1ln'lfn11~ut1 .. 1i 0;05 o.os 0.05 -
(Cr Hexavalent) 

17. P1::n1 <Pb> " 1i 0 .05 0.05 o.os -
18. tlrnntT~'Kllfl (Total Hg) " 1i 0.002 0.002 0.002 -
19. ?fl1lf"1.4 (As) " 1i 0.01 0.01 0.01 -
20. h-011ufl ~Cyanide) " 11 0.005 0.005 0.005 -
21. fl'uijllfUlll'ti'~ii (RadioactivitY) 

. ti1i'~~ll8t1tl1 l'Ufll fttltl ft/ft . 1i 0.1 0.1 0.1 -
- till~ iil\Jfll .. 1i 1.0 1.0 1.0 -

U. rrmitti"z,;orun::~~-lnfl;iii llfl)ft . 11 o.os 0.005 0.005 -. 
I 

l'IM;\ni~l111fl (Total 

I i I 
l Organochlorinc Pesticides) I I 



I 

01R'1.1 

23. 

24. 

25. 

26. 

27. 

28. 

I 

MINING ENVIRONMENT CONSULTANT CO.,L TD. 

Ul~"l!1UtJWfll1'~11-uumi-1,ilFhR'U {A8) 

U1w..fii1m1Aq•31 tnianniniuh:ut"'!Glftlmll 
I t1nm11lr1h:ltmt u tllnH . mna f1WS111',ilv 

th:&ATI 
..... 

tb:u111 tl1:UlYI tl1:11111 tl1:&A11 11\lft 

1 2 ! 4 s 
ftftn (DDT) 'W ltmuuJn. , 1.0 1.0 1.0 

il1eismft6°al'h (Alpha-BHC) " 1i 0.02 0.02 0.02 

~rtft;li (Dieldrin) .. 11 0.1 0.1 0.1 

tiafllll (Aldrin) " 1i 0.1 0.1 0.1 

111ut11t1at15'ut1:La"ut11t1ae " 1i 0.2 0.2 0.2 

~tlt>n icr.{ (Heptacblor 

&Hcptachlor epoxide) 

ltJUtt!'IJ (Endrin) .. 
~ 'Wu1~nnt1n•11tuit(t11unnn 

"''ltrreu;in'lllufl 

~lJ1 : 1h::mftflw::m-,JJm1a~:mra'a1ltni~TI~ u-Uuii s (YUt 2537) etinfl11Jft11ul1n•m:nwiytyfitt'11u;11 

ull::i'tilllfJW.tn')'Cii.m1¥1tl6JJ11"1~'iflfi YUi. 253S ale~ n1l'lu11111fl,JlUflW1lmtl·1hnnrri'1tl1Fi1fiu 

A\;1r.,i-un~O'IJ'Ultj11Jf1111uum.h:mtrk1iu1ti11111 fttl~J~ 16~ Miuli 24 fl:!Jllllitai 2537 

lUJ1Ull1~ : I/ fl1:illU~th::Llll111'11n.'ltl1rhfiu 

. 
-
-
-
. 

-

1.h:111Y1;i 1 Muri 1111ri~J1iif1Wt11l'CJ1iitrml1fl1lJlln1J'lfl~lt101.f nfl''11nJ1if~v1niitnn11'lmh:U1t1 
11 a:: u11J1s!l1~ui.h:: 1uisi.fr~o 

1) m1flt.llttflu.a:ui1nt11f!uAe~Fhum1,j114'e hfl•mnJn;jrfou 
- ; - .: --- ... ~ 2) n11'UUWYtU1j91llJll5Wislf'l11fl ·~?f~ll'J'l91:i:fllJ'n"UJ11J 

... .. - ., t : 

3) 0158'4lfllJ:i::tJlJUt1fl"U'U6'11llHl~\Jl 

tl1:UlY1ti 2 lli'un 1111ii~1~l~foJ1i~111niiw1111Jtm1.h::utY1 m1::Ul111lo1fiu1h:: lvwt.ae 
" I) m1flt.l1nti1m::uiinfl lf1UA6~H1um1cai11;e ht1fn11t.ln9irivuua::H1\Jm::m1um 

" . 
t.li'ut.I~ ~fltut11l'Cu1Yi1 hltieu 

., ,.,. ,: 
2) fllltl'41fl1Jn'911Ul 

3) mst.l1::l.1~ 
r r 

4) mrh<nhm1::iiwiT11~u1 

1h:::urni1 3 Mun lllla-ltl1~ili'fmi'1i.mnilvm111m~1.h:uifl m1::ITTJJ1101i1u1h:: 1uw1~e 
1) mn~t11mma::ui1nfl lfloel't>~~1umnh1i'e l1ti911in.Jnfitit>u1tn:fiium::tJ"'Nm1 

tlfot.I~ '1f11urn"J1Ti'1 it1tieu 
2) nl'1flllf'l:i 

. \ 



MINING ENVIRONMENT CONSULTANT co~,L TD. 

1.h::111Y1ti 4 Muri 1nni~J1~'1~im.f1;f.;v1flfi'ilmrn111.;1b::uiY1ua::n1u11nt~ll1h::10-ru'1.;;E> 
,. 

1) m1tJiii11tiua::ullt1fl lftt19"u.;rhum1wit-i& l1ftt1111unirie1mti::Hnm1::munu . 
tli'utll i11w111l'IJ1i• '1tlfleu 

2) flllt}9\tflMf\1llJ 

tlna11Y1Yi s i~mi ul1ri.;J1Yii~fo.J1-i~•1nn•nn1n.:1~tl1::U'lll ua:t11111101;1i.nh:: loonf,;;e 

nllfllJUlflll 

21 ti111uflttl1Jlfll!1Ul~l'f1:luuMri.;J11b::Lfl'Ylii 2 -4 d111!uu11a.;J11h:a11Y1ii 1 1W'1;'.Juitlfl11J 

1il11J'J1~ m,::t1l1ri.;tl1tl1::Ulf1~ 5 '11inllf'Uflfll 

31 fll 00 l~UlnW~1J1fllJ1U~lt{fl 

~ 1tli.Jitlfl11Jn11Jm 

~' tJ.W'l1flih1a~J1111::¥i'e~ '11in~n-:i111w1111jj911JJHlJJYlA1n'U 3 v.:afll1'!1?11t;cnr 
... .. " 4-

• .J1~ilm11Jm::~1.;1uiiJ,,e~ caco, '11i1nufl111cio ihian!ufitJaf11 

J1Yictn11Jm::~1.:a1ui1h1tH caco3 1rhm-:i1 100 liaani'11tivnfl1 
0 

' ... t ., d '1 .,.. • .... ' : ! ... ii • • ..; 
P20 flll 116'Sl 'II U YI ?1~1 20 'i11flfl l'S fl 1'\.l"lClfl'l001'1\JlYl'l'tf:Ufl'ntn'lJJJ1'1'S"l11 n'tl'lJ Ot.'1'1~61" 6'1 

Pso fi i1tl6.f1.fu 'hrn~ so ;i 1om-sti1u•wfi•vu1.:aJ1.rf~'"11fl~1~'U111Ani1neuau1llfie1-dtH 
1JnJa. iiannfotfi911 

11a. iianam 

MPN ,fl11 .;f.1~u. l1;V Most Probable Number 



I 
I 
! 
I 

I 

I 
; 

I 
+ 
I 

I 
J 

i 
I 
i 
i 
I 

! 

Y11~ 01(wl'l'I 

MINING ENVIRONMENT CONSULTANT CO.,L TD. 

if (Colour) 

R11u;u (Turbidity) 

fl1fl11lJLiJUnHMi1~ (pH) 

1\1~0 (Fe} 

YIEHllf\~ (Cu) 

rr~n::if (Zn)" 

<innfo (SO.) 

flnohA' (Ct) 

l'l~oo1HI (F) 

I 
1u1mfl (NO,) 

f1111J05::R1~i~l1UA 
(Tow Han:!n::ss as 0.CO,) 

fl1um1::A'Ho111 

(Non C:u-bc!l.ztc Hardness as 

CaCO,} 

1J; lJlllHm i~111Jt1iin:: n iu 11\' 

(Total Dissolved Solids) 

lfl111~ (As) 

1'Vu11uA' CCNJ 

91::01 (Pb) 

th on (Hg) 

Uf1flliiU1J (Cd) 

-iaLUVlJ (Sc) 

1Tmfl~Tifln11nu 1Aun 

Standard Plai<! Count 

umri1ilrintnu 1flU"I~ 

Most Probable Number of 

Coliform Organism (MPN) 

ii.1n '1n (E. Coli) 

I 1.lrniiuu-1mmnft' 

l1 U10f1111!~U 

. . ,, . 
?!1'14 IU!I 1U?f1U 

(unJn~mg/I} 

1f11aiifio nu.'JlJ. 

(Colonies/cm) 
d ... d • 

ltllJ.l'l.1011. fltl 

100 nu.-.u 

5 

5 

7.0-8.5 

,.0.5 

,.0.3 

.,. 1.0 

':1-5 .0 

J'-200 

:l' 250 

-i-0.7 

:i<45 

:l'JOO 

:i<600 

<22 

ftlll1fl1!.1U 

IS 

20 

6.5-92 

1.0 

o.s 

1.5 

15.0 

250 

600 

1.0 

250 

1.200 

0.05 

0. 1 

0.0~ 

0.001 

0.01 

0 .01 

liu1 1h::mf'fm::11n~t;iflrr111mrn ui.Iu~ 12 (-rur. 2542) Oflnflll.!fl1111iul'l1::"11Wtytyfi.J1111A1n -n.ff. 2s20 ,;e~ 

n11'.'ufl11timnni~un::111A"1n1"11um~1inni-sd111i'1Jm1ile~nuA'1urr11i11wq-,iun::ilo~n1..1a~u•At\'0111i'.11..1l;11 

~~11~1ulfi1~ne1~,,.n\J\J1"411Jn111 nil.! 112 fltiu~ 29 ~ ll~-lu~ 13 111111ou 2542 

'11lJltlll1~ : 

,,, . 
< = uoan11 

. ~ ..... 
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fllrlNU1t1fl 4 



- Total Suspended Particulates - High Volume Air Sampler & Blower - Electronic Balance S/N.14245322 

- No. I, l 

- No. 18, 18 

- No. 23, 23 

- Leq. 24 hr - Sound Level Meter SIN 090148 

- Sound Level Meter SIN 090152 

- Sound Level Meter SIN 122026 

- Peak Particle Velocity - lnstantel Model MiniMate DS-077 SIN 

- Frequency 5279 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 

"' , 0 

m-:ivin\111ti-:11::'11tltll.fll'rl'lfl 

I. pH - pH Meter SIN JC00085 

2. Total Suspended Solids - Electronic Balance SIN 1228510730 

- Hot Air Oven SIN B493 .061 3 

3. Total Dissolved Solids - Electronic Balance SIN 122851 073 0 

- Hot Air Oven SIN B493.06 13 

4. Sulfate - Spectrophotometer SIN 752S l2006 

5. Total lron - Spectrophotometer SIN 752S l2006 

6. Lead - Atomic Absorption Spectrophotometer 

SIN.85 16 

7. Cadmium - Atomic Absorption Spectrophotometer 

SIN. 85 16 

8. Arsenic - Atomic Absorption Spectrophotometer 

SIN. 85 16 

REPORT: MM_S8: SINTANAN/2022/MAR/CAL.DOC 



TISCK·EHv"'°aie£tll~, IHC. 
f4$ SOV1H MWli.AVL 
V ... -C!r~Ott~: 
St3M?.l!OOO 
877,.2,U'.;-.t-O~ Pm 
$UAt~. PAX . 
~~11~~ .. 

ORIFICE ~SFBR STANDARD CER'l'IFlCA~I.ON WORKSHEET Ta·SQ25A 

Date - Jul 2'6, 2017 R.oot.smeter S/N 
0p'erator Tisch o?:.lfice I. D.,. -

PLATE VOLUME VOLUME DlFF 
OR START sToP . VOLtiME· 

Run # cma> (mJ,) (ml') 

98.'.36~20 
l.413 

PI!i!;f 
TIME 
(min} 

---:-·-,..-- -- -----·-- ---__ , ____ ---
~- --~--~-- ------~--

l NA NA l .•. 0.0 1.4.110 
2 NA. NA 1 .• 00 0. 9.95:0 
3 NA NA l.~O o .. ss:a<> 
4 NA: NA ·i.oo o.e~s,o 
5 NA NA l,OG o .. osno. 

Ta (I{) -
p~ (~) -

~ 
DIFF 

Bg 
(mtii) 

---------
3.2 
6.3 
7.9. 
8.7 

i;2.7 

. 2.98 
74$ .• 03 

ORF ICE 
DUF 

}i2'.Q 

(in.} 
---~-- ---~-

2. O'O 
4.:oo 
SAlO: 
s.so: 
8.0.0 

-.---- ------- -- ---- --- ----- ---- --- - --~-- -- ~ -- -'!-"-~. -- ---------.-~·-- ---.;.. .. -----"!-.--

DATA TABUiaATlON 

(x axis) {y axis) (x axis) (y aµ11} 
V-&·td Qstd Va Qa _______ ...;. 

. --.-------. ---·--·---~-- --------·- ----·- .- -~-~ --~--~-- -.-.. -- --- - -- --r-
.Q .• 9'8:00 O.o94·5 l. 4-03'0 0.9.957 <L 7'057 0.892.6 
0. 97:6.() . o. 980:9 ·i. ~9842 0 ., ~~l.~ 0.9;966 .L~6%~ 
0.97'~'.8 1. 09:66. 2 .• 2184 

. . 
0.98&3 1 .. i14l 1.4113 

0 •. 972·8 1.1512 2.32·67 o.9&83 1.l.6$6 l ·.4'892 
o.~10 l •. 3881 2 ·~ 8'()6:1 o. 9:830 1.4103' i.785,2 --------------- - -·-..-·- -- --. - -~ -_,___ - - -·-- -.--- ------- -·----- -.--_, ____ -·----- - - -·--
Qs.td slop~ (m) s 
inte:rcept tb) = 
coefficient (r) • 

2~ 0;2,.ZSS 
-0.000.92 
1.oeooo 

Qa $lope (.!Jl) = 
~nt.e~eJ;>t. (b) = 
coef·fici@t {r) = 

1.2664;9 
-0 .Q<):OS:S 
l.00000 

---- --.---·----- -------- --·-----·"" -·------ -- -----·----..-·.- ---.·"!""-·-- --:-·------- -~ -·-.. -
y axis = SQRT [H20 (Pa/760:}. (298/Ta) l y axis ... SQllTlH20{1'a/P.a)·l 

c,ALCU:LAT·IONS 

vs.td = Diff. v:ol, c ti?:~-Diff. ~J /7GO.l (298/T~) 
Qstd - Vstd/Time ' 

Va ... Diff Vol [ .(~a-Di ff HgJ /Pal 
Qa ... va/Time 

For stlbsequent flow r~te cal.culatiop:$: 

Qstd = l/m{ ESQRT(H20.(Pa/7'60) (29~/-,:"a)). .]- b} 
Qa = l/m{(SQRT H20(Ta/Pa)]- b.} 



.. 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

TISC:K ENYIROMERTAL. INC. 
145 SOUTH MIAMI AVE. 
YILl.A~I Of' CUVU, OH 45002 
51S.AS7.9000 
877.2U.7810 TOI.I. PRU 
513.467 JI009 FAX 
WWW.1'1SCH-ENV.coM 

3.5 +++lftl+HttitHi+f+H++++Htt+IH++H++itH+ftlltttHtttttttttl+ftlltttHttttttttHlittttttttttttt1ltttllttt" 

3.0 24 

i 
~ 25 20& !! :z:: 
i : 

-3 
2.0 16 

1~+H-ttttitHftl+Htttttttt+lf+l+tttttttlil'ttil+tflttttttttttt+w-1r+t+ttttttttttttttttttttttttttt1111ilitttttt12 

1.0 +H-l+fttttt+++lH++Httt+Htt+lltttHtttH'ttfiiltttlttttttttttltttttttti.ttttttHlitttttttttfttt1ltttllttt" 8 

0.5 itfHitttHrtffiltttHitttHfHtlttttHtttH+tf11ffi;l9ftt+ttffHttHftttttttttHtffiltttlttttttltffilttttttt 4 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Flow Rate (m31mln) 

I-+-Qstd -.-Qa ---Qstd vs deltaH I 

" y-axis equations: 
Qstd series: ~t. H ( __!_!__) ( T std) 

P std Ta 

Qaseries: ..j(aH (Ta IP a)) 
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Calibratech Co.~Ltd. 
7!106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Non\hab.uri 11120 NSC-TtSl-1'1$ 1 70'25 

CAlJBRATION Q()30 Tel.(02) 964-621 l Fax.(02) 964-5155, e-mail: calibratecb-c.al@yahoo;com; c.alibratech .cal@ho.tmail.com 

Certificate No. 

Submitted by 

Equipment 

Environment 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Certificate of Calibration 

60-200157-1 

Special Lab Envi and Consultant Co., Ltd. 

47/91Moo3, Tambol Tha-it, Pak.kret, Nonthaburi 11120 

Electronic Balance 

Manufacturer : 

Serial No. 

Capacity : 

AND 

142453.22 

21-0 g 

Model GR -200 

Resolution : 0.0001 g 

On site calibration was carried out at the Laboratory, 

Special Lab Envi and Consultant Co .. Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 2017 

18May2017 

Akaradath Thippichai 

(28 .. 5 to 28. 7) "C · 

46.5 to 49. 7) % .·~ · · 

J 01 I .0 mbiu;. 
."":·;" 

··. ;. 

Page : } .of l 

In-house method CAL-M2001 based on UK.AS Publication ref: LAB 14 

Edition 5, July 2015 

Referenee Standard lns.truments : This certification is traceable to the International System of Unjts 

Standard Weights 

J..llNQ. 

E26J·E2624 

Cert. No 

C02 l.62446 

Due Date 

1.6 Nov 2017 

The Uncertainli.es are for a confidence probability of approximately 95% 

Traceability 

National Institute of Metrology (Thailand), (NIMT) 

Approved by : 

l Surachai. Prom1hong ) 

Technical Manager 

· . JJij~~!iJf~,t;e:may. not !r.e :~pro~µced cipier t~an in . fulLex~pt with,thc prier writ-It~ ~ftne~C.a.J.iQl'lllcch' pP,,"-~d, · · · ·' ' 
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Calibratech Co.,Ltd. 
7/l{J6-7 Moo 2, Sllkhapru:hasan 3 Rd, Bangpood,, Pakkred, Non¢iaburi 11120 

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calil!ratecb .. cal@yahoo.com, calibratech .. cal@hotmail.com 

Certificate of Calibration 

Certifica.te No. : 60-200157-1 Page : 2of2 

Result of Calibration : Without Adjustment 

UUC Condition As-Received : Good 

Departure of indication !Tom nominal value 

Nominal Value Correclion Uncertainty 

(g) (g) (±g) 

0.001 0.0000 0.00011 

0.01 0.0000 0.00011 

0.1 0.0000 0.00011 

0.5 -0.000 I 0.00011 
. . . . 

2 0.0000 0.0001'2 '' 

5 0.0000 0.000.12 ' 

10 0.0001 O.OOQ1 4', 
.!-··::·. 

50 0.,0005 0 . 00~J;t~ •. 
•,'.: 

100 0.0011 0.00022' 

200 0.0022 0.00.~f 

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2. l. l , 

providing a level of confidence of approximately 95% 

Eccentric error Load ~est : 

A B 

50 g 

c D E. 

-0.0002 0.000 I 0.0004 0.0000 0.0000 

Repeatabil icy Load test :!()() g 

Stdev. 0.00005 g 

- oOo -

g 0 A. 
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CALIBRATION REPORT 

Instrument : Sound Level Meter 

Date of Calibrate : January 7, 2022 

Calibrator : Sound Calibrator 

Model : QC-1 0 Serial No. : QIL 100071 

Manufacturer : ACO Co.,Ltd. Model 6236 

Dued Date of Calibrate : January 6, 2023 

Manufacturer: 3M Quest Technologies 

Range of Calibrator: 114.02 ± 0.40 dB 

Calibration Report 

No. Serial No. 

2 090148 

3 090152 

14 122026 

18 122028 

19 162030 

Before Adjust After Adjust Inspection Result 

114.4 114.0 Pass 

114.1 114.0 Pass 

114.2 114.0 Pass 

114.2 114.0 Pass 

113.9 114.0 Pass 

' 

lo{:~~:::~~':·;·~·:: 
1uu1>-J~11~tJDu~m1~1-l~'W~'lu~ 1ri111 fyl-ti~~~'il~P a i•rnars hip 

..... .. .. ~--~~.~~ ... ... .. 
(u1~~1r;itlinin1 'Elt!u[;]~r;inruiti) 
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Calibration Certificate 

Part Number : 

Description : 

Date : 

Unit SIN: 

TEST REFERENCES* . 

Stanford Spectrwn Analyzer 

Stanford Function Generator 

Brue! & Kjaer Power Amplifier 

Bruel & Kjaer Accelerometer 

Brue! & Kjaer Charge Amplifier 

Brue! & Kjaer HPMC 

Brue! & Kjaer Mic. Carrier System 

Brue! & Kjaer Microphone 

712A0101 

MiniMate DS-077 

February 18 2008 

5279 

Model . 

SR760 

DS335 

2706 

4381 

2635 

4221 

. 2804 

4193 

Serial No. 

41116 

31568 

2057323 

19.12052 

2003006 

2113639 

2040694 

1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for INSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent with the ~pecifications 

published regarding this instrument. The SEN SO RC.HECK feature of the unit 

is sufficiently reliable to indicate proper operation, although it is 

recommended that this unit be sent to _INSTANTEL or BAYTECH for regular 

calibration. 

AUTHORJZED BY: 

./ -

·.._. 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PAITANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX. 0-2719-9484 

NSC·TISl-11517025 

CALIBRATION 0008 

Cert.No.: 16CH1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment: pH Meter 

Model: pH 1200 

Serial No.: JC00085 

ID No.: PHM-005 

Manufacturer : YSI 

Made in: China 

Submitted by : Environment & Laboratory Co.,Ltd. 

53/3 Moo3 Ravadee Road, Taladkwun, Muang, 

Nonthaburi 11000 

Ambient Temperature : 

Relative Humidity : 

Calibration Procedure: 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CHS : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by: 

Approved by : 

( } Pornthippa Tameyakul 

( ) Malee Butkruea 

) Ponpan Paipim 

) Saithip Meangmai 

Issue Date: 

Walalak Sirithean 

~· 
Approved Signatory 

9 August 2016 

The Uncertainties are for a confidence probability of approximately 95 % • 
--·-·--------

This cenificate may not be re produced other than in fu ll . except wuh the prior written 

;i pproval of the head of Corporate Serv1 ~e ' 3 . Equipmenc Calibraunn and T<st ing Services 
--· ---·------·---------------------

. ·~., , ,,· 
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Equipment: 

Model: 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

Page.: 2 of 3 

Serial No.: 
ID No.: 

Manufacturer : 

Received Date : 
Condition As-Received: 

Calibration Date: 

Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Instrument Model Serial No. ID No. Cert. No. Due Date 

1) Document Process Calibrator 7418 9771002 130RC016 15E3885 15 Nov 2016 

2) Ref. Standard Thermometer 1523 2188080 130RC044 161563 18 May 2017 

This certification is traceable to the International System of Unit maintained at:­

- Traceable to National Institute of Metrology (Thailand), NIMT 

2. Reference Standard Materials : pH calibration standard : 

The calibration of the standard buffer solution is perfomed by two-point 

calibration using glass electrode. 
(Traceable to Danish Institute of Fundamental Metrology (DFM)) 

Material 
pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer C02291 28 Apr 2020 

Radiometer C02295 13 May 2020 

3. This certificate was certified only for the instrument we calibrated. 

4. This result of calibration was found accurate as shown on date and place of calibration only. 

Calibration Results 

Function: mV Measurement 
Performing standard curve by Fluke at pH (4,7,10) 

Standard 
Unit Under Nominal Voltage Actual Reading Uncertainty of 

Calibration Value Input Measurement 
pH mV mV pH (±mV) 

pH Meter 4.00 177.48 177.5 4.01 0.058 

S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 

10.00 -177.48 -177.3 10.00 0.058 

... · .... 

Coverage 

factor 

k 
2.00 

2.00 

2.00 

a 0761295 

' . 



.. -.•. · '·. . 

aan 
Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

.... . . 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

. ... .. 
. ·. • ' ~ 

.. .. 
..: . ~ . -~ , ... 

Cert.No.: 16CH1145 

Page.: 3 of 3 

,, _,~· 

·.·" 

Performing three - buffer standard curve using buffer nominal pH (4,7,10) 

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N. :- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

(mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model: 

- Serial No. : 
~~~~~~~~ 

Dimension of probe; 

- Length : 120 mm. 

- Diameter: 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) (°c > ( oc) 

25.0 24.999 25.0 

Remark : - UUC* = Unit Under Calibration 

Uncertainty of Coverage 
pH measurement factor 

(±) k 

0.0084 2.00 

0.0093 2.00 
0.014 2.00 

Uncertainty of Coverage 
Error measurement factor 
( oc) ( ± oc) k 

0.001 0.20 2.00 

·· .· The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k . providing a level of confidence of approximately 95 %. 

-oOo-

a 0769697 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijal 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http:hwww.mtcom 

Certificate Number : CCW • 4192 • 16 /C 

CERTIFICATE OF CALIBRATION Page: 1 of 4 

Customer : ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number : llllllHBllllll 
• I It 1 6 0 • Z J 0 0 2 S • 

Object I Equipment : Electronic Balance I Scale 

Calibration : Single Range 

Manufacturer : MEDLER TOLEDO 

Model : AL204 

Serial Number: 1228510730 

ID Number : ABN-002 

Agreement Number: SCL 16090147 

Date of Receipt: September 27, 2016 

Date of Calibration: September 27, 2016 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment : N/A 

Date of Issue: September 28, 2016 

Calibrator: 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

0 Mr.Surachet Sukkate 

The contents o1 V.s certificate may be published O< reprodu<;ed 0< passed to a third pany only in ful. exctllt with the prior written approval ot Ille Caliblation Cenier. Mealer-Toledo (Thailand) Ltd. 
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Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http:/iWNw.mtcom 

Device 
Model : 
Serial Number : 
Calibration : 
Capacity : 
Readability : 

AL204 
1228510730 
Single Range 
Max 210 g 

0.0001 g 

Results of Calibration · Without Adjustment 

1. Repeatability 

For Weighing Ra nge 1 Nominal Value (g) 

Max Capacity = 210 g 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity "' . g . 
Readability = . g . 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correc1ion 

(g) (g) (g) (g) 

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 -0.00007 

20 20.00000 20.00007 -0.00007 
50 50.00002 50.00010 -0.00008 
100 99.99995 100.00003 -0.00008 
150 149.99997 150.00007 ·0.00010 
200 199.99994 200.00007 -0.00013 
. . . 
. . . 

Certificate Number : CCW • 4192 • 16 /C 

Page: 2 of 4 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

Uncertainty 

(g) 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 
0.00014 
0.00020 
0.00027 
0.00034 

. 

. 

. 

. 

Coverage Factor 

k 

2.10 

2.10 

2.10 

2.10 

2.09 

2.08 
2.0!~,? {.H 

'·'' ~i!fJi. • . <''.. ' : 
_,!if~ ~.b\ 't~· t.... '; 

... -- . ~110 
'I ' ,,._ .,. 

w 
~ 

,;,s- . 
. 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied byo®Verage factor,k 
a 

as per listed in table above.which corresponds to a confidence level of about 95%. ~ ,,,-·; 
~ ~ .. iti -·, .:> 

~ 
/'if. 

~~ . 
~';~$.:-'· 

:f! k- ··t 
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Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 
·· ·/··, . . . . h . .... . 

~-;. . . . ·' ~ .. . 
. .. . 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel: O 2723 0300 Fax: O 2719 6479 

http://www.mt.com 

Certificate Number: ccw -4192 - 16 /C 

Model : AL204 Serial Number: 1228510730 Page: 3 of 4 

For Weighing Range 2 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

(gl (g) (g) (g) (g) k 

. . . . . 
- . - . . . 
- . . . . 
- . . . 
. . . . . 
. . . . . . 

. . . - . 
. . . . . . 
. . - . 
. . . . 

- . . 
' - - . . 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor,k 

as per listed in table above.which C01Tesp0nds to a confidence level of about 95%. 

3. Eccentricity or Off-Center Loading 

D 

r<dZ\ 
~ 

/\ 
~ 

D 
Test load between 1/4 and 113 of the maximum capacity, typically placed between 112 to 314 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 
Test Load 100 

Position 

1 

2 

3 

4 

5 

Max Deviation 

g 

Indication (g) 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0.0002 

For Weighing Range 2 
Test Load 

4 

5 

Max Deviation 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Umlted 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tei : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Certificate Number : CCW • 4192·16 /C 

Model : Al204 Serial Number: 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature : 26.4 °c to 26.8 °C 

Humidity : 58. 6 % to 59.3 % 

Measurement method : 
The calibration was perlormed by using Calibration Laboratory's in-house calibration method # CP I W002 I 05 

• UKAS LAB 14 : Calibration of Weighing Machines· ; edition 4 /November 2006 

Page: 4 of 4 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20±2.C 

Reference standards instrument : 
Instruments 

Standard weight set MEDLER TOLEDO 

Humidity & Temperature Meter VAJSALA 

Measurement uncertainty : 

OIML Class Model 

E2 1 rng-2009 

HM34 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr25, 2017 

Feb 07, 2017 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k . 

which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003 

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI). 

- National Institute of MetrologyThailand (NIMT), through Metrological Center SCI ECO Services (Cafibration No,0244) 

- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association (Thailand - Japan) (Calibration No.0008) 

End of Report 

:':r ~~ 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATIANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX. 0-27 19-9484 

Certificate of Calibration 

Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Submitted by : 

Location: 

Ambient Temperature : 

Relative Humidity: 

Calibrated by : 

Approved by : 

( i Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date: 

Hot Air Oven 

UM 400 

6493.0613 

CH0-01 

Memmert 

Environment & Laboratory Co.,Ltd. 

53/3 Moo 3, Ravadee Road, 

Taladkwun, Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

(50±30)% 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

The Uncertainties are for a confidence probability of approximately 95%. 

This cenifica1e may no! be reproduced 01her than in full. e•.:cpl w11h 1he prior wrinen 

appro,al of the head of Corporate Services 3 : Equipment Cahhration and Testing Services . 

NSC-TISl·TIS17025 
CALIBRATION 0008 

Cert. No.: 16TM1916 

Page.: 1 of 3 
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.:~ Equipment: 
«·': Model: 

: · ~ Serial No. : 

'.>~ ID No.: 
· · Manufacturer : 
: i ~. 

. Received Order : 
:": Condition As-Received : 

Calibration Date : 

A Reference : 
•.: Procedure Used :-

Hot Air Oven 

UM 400 

8493.0613 

CH0-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-051 SOC-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

/ Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

:r} measurement method with Data Acquisition which connected with Resistance Temperature 
1; , 
i\ Detector ( RTD ) . 

. ~;, The temperature scale used was based on ITS-90. 
f;t<. 

\ ~ Condition of this result of calibration 
' ·!. 1. Reference standard instrument:-

·,i.1;' Instrument Model Serial No. 

. -. 1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

Due Date 
13 Mar 2017 

,) 2. This result of calibration was found accurate as shown on date and place of calibration only. 
;~ 

. , 3. This certification is traceable to the International System of unit maintained at :-

- National Institute of Metrology Thailand. ( NIMT ). 

Ji, - National Institute of Standards and Technology (NIST), The United State of America 

) 

_,) Result of Calibration :- ( * ) Without Adjustment 

"': Function of UUC* : Temperature Source 

• · ~ Fresh air setting : Close 

H 
:.:.. 

w 

Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid.(%) 

AC Supply (Volt) 

67 61 

230 230 

Position : Ref. Std./ID No.: 

14RTD101 
~ ------·- ~--·-------" 

2 14RTD102 
~----1----·· ·· - ---

3 14RTD103 
~--·--·- - --

4 14RTD104 
--· --· -·-·· ·- ·. ·· ------····-

5 14RTD105 ! .. 
'· Dimension of Chamber : 

Probe Installation Details: 
a = 5 cm 

b = 

c = 

5 

5 

cm 

cm 

·-,·.::., . . .. "<::. • .. ~· . 

D = 0.33 

W = 0.40 

H = 0.40 

Capacity = 0.05 

m 6 14RTD106 -- .. .. ··---- -· - ··-----· 
m 7 14RTD107 

·- - ··- - · -···- . 
m 8 14RTD108 

L-.- .. - --·· .. - ·· - ·· 

m3 9 (ref.) 14RTD109 

a 0759611 
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~.) Equipment: 
''/; 
.: ; Model: 

· \ Serial No. : 

'/~ ID No.: 
,.' Manufacturer : 

' : Received Order : 

'/~ Condition As-Received : 

·\ Calibration Date : 

·:/~ Reference : 
\ : Result of Calibration:­
, \ 

Hot Air Oven 

UM 400 

6493.0613 

CH0-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-05180C-1 

( • ) Without Adjustment ;i Function of UUC*: Temperature Source 

Calibration uuc· UUC* Temperature Temperature ii .. 
! ' ·~ 

:\ 
.. ·1 Point Setting Reading stability uniformity 

·;4 ( oc ) ( oc) ( oc ) ( ± oc) ( oc ) 

104.0 104.0 104.0 0.12 0.67 
··:. 

;. 

i: ~ 

Calibration Measured Temperature ( °C ) 

Point Position 
( oc ) 1 I 2 3 4 I 5 6 

104.0 103.834 I 103.955 103.688 103.960 I 103.937 103.616 

.... / 

Overall 

Variation 
( oc) 

1.1 

7 I 
104.597 I 

:1; This instrument was control by temperature controller Sigma, model SFN48. 

:· ·, Average* : The average of 30 values in each position. 

Cert. No.: 16TM1916 

Page.: 3 of 3 

Uncertainty 
Coverage 

Factor 
( ±oc) k 

0.40 2 

8 9 (ref.) 

104.142 104.264 

,- ); Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. 
fl ~ 

;: Temperature uniformity: The maximum difference of measured temperatures at any sensors and the measured 

'. ~ temperature at the reference location which are observed at the same time or at as close an observation time as 
•'i; 
"':~ possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. 

:;) Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation. 

"i~ UUC* : Unit Under Calibration 

[i.~ Note : The reported uncertainty of measurement was included stability and excluded uniformity . 
. ;j 

<i~ 
~·.; The reported uncertainty of measurement was based on a standard uncertainty multiptied by a coverage 

.:; factor k, providing a level of confidence of approximately 95 %. 
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Equipment: 

Model: 

Serial No. (or ID.): 

Manufacturer: 

Condition: 

Customer: 

SPC CALIBRATION CENTER CO.,LTD. 
1 194 Soi 'v\'achirathamsathit 57 Sukhumvit 101 /1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (O) 2185-4333 Fax: +66 (0) 2185-4424 

website: http://www.spcgroup.co.th 

Certificate of Calibration 
SPECTROPHOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 

752S12006 Job No.: KCAL 1610728 

Spectrum lab Page: 1 of 3 

In Condition 

ENVIRONMENT & LABORATORY CO .. LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang, Nonthaburi 11000 Thailand 

HSC-TISJ.TIS 17025 
~0087 

Environment Condition: Temperature 

Humidity 

23 

50 

·c 
%RH 

± 

± 

2 ·c 
15 %RH 

Calibration Place: 

Calibration By: 

Calibration Date: 

The Method used: 

Traceability: 

Environment Laboratory, SPC Calibration Center Co., Ltd. 

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd., 

Bangchak, Prakhanong, Bangkok 10260 Thailand 

Mr. Dumrong Boonsopon 

16 September 2016 

In house method, SPCC-Wl-24. base on ASTM E 275-01 and ASTM E 387-04 

This certificate is traceable to the CRM maintained by National Institute of Standards 

and Technology (NIST) through Starna Scientific Limited. 

The standard for Wavelength Certificate No. 99114 and 57407 

The standard for Photomatic Certificate No. 99113 and 57399 

----- ---------
( Mr. Dumrong Boonsopon ) 

Person in charge 

~------·- ( Mr.Nitinun Srihawan ) 

Chem&Envi Division Manager 
This certificate is issued the units of measurement according to the lntemationa1 System of Units (51). It provides traceability of measurement to international or 

national standard or other recognised national standard laboratories. 

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to 

provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty 1n Measurement (GUM). The effect 

that the results relate only to the items calibrated . 

This calibra~on certificate shall not be reproduced excepl in full only. without wrilten approval from SPC Calibration Center Co .. Ltd . 

SPCC-FM-C06-07 : 03 May 2016 



.... _ SPC CALIBRATION CENTER CO.,LTD . 
1194 So.i V!'achirathamsathit ';,? Sukhumvit 101 /1 Bangchak Prakhanong Bangkok 10260 

· · Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 

· ·· ",J~{;;'.{ .: , . d>•~-,~~----· · ···· .. ··~--·----··. -" ~website : http://www.spcgroup.co.th 

Certificate No. : C06160380 Page 2 of 3 

Calibration Results: 

Without Adjustment 

Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm 

Standard Wavelength Unit Under Calibration Correction Uncertainty 

418.77 420 -1.23 1.16 

536.58 538 -1.42 1.16 

637.58 638 -0.42 1.16 

748.48 750 -1.52 1.16 

807.03 808 -0.97 1.16 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0045 

0.2793 0.278 0.0013 0.0045 
440 nm 

0.5043 0.498 0.0063 0.0045 

1.0040 0.984 0.0200 0.0052 

0.0000 0.000 0.0000 0.0045 

0.2444 0.244 0.0004 0.0045 
465 nm 

0.4568 0.453 0.0038 0.0045 

0.9300 0.916 0.0140 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2410 0.239 0.0020 0.0045 
546.1 nm 

0.4639 0.458 0.0059 0.0045 

0.9449 0.924 0.0209 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2557 0.253 0.0027 0.0045 
590 nm 

0.5033 0.495 0.0083 0.0045 

1.0023 0.974 0.0283 0.0053 

0.0000 0.000 0.0000 0.0045 

0.2552 0.252 0.0032 0.0045 
635 nm 

0.4974 0.490 0.0074 0.0045 

0.9720 0.948 0.0240 0.0045 

SPCC-FM-C06-07: 03 May 2016 



Calibration Results: 

Without Adjustment 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance 

0.0000 
235 nm 

0.7394 

0.0000 
257 nm 

0.8597 

0.0000 
313 nm 

0.2889 

0.0000 
350 nm 

0.6386 

SPC CALIBRATION CENTER CO.,LTD. 
1194 SoiWachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 
website: http://www.spcgroup.co.th 

Certificate No. : C06160380 Page 3 of 3 

Unit Under Calibration Correction Uncertainty 

0.000 0.0000 0.0080 

0.733 0.0064 0.0080 

0.000 0.0000 0.0080 

0.844 0.0157 0.0080 

0.000 0.0000 0.0080 

0.288 0.0009 0.0080 

0.000 0.0000 0.0080 

0.627 0.0116 0;0080 

The End of Certificate 

SPCC-FM-C06-07: 03 May 2016 



SITHIPORNJ 
associates.-/ 

SITHIPORN ASSOCIATES CO., LTD. 

451- 451/1 Sirinthorn Rd., Bangbumru, Bangplud Bangkok 10700 

Tel. 0-2435-8800 Fax: 0-2433-1679 htttp:/Jwww.sithlphorn.com 

Cert. No. : 

Date tested : 

AA SPEC 

PERFORMANCE VERI 

Instrument identity __ __,G,,.B.._C=----- Tested by ----='!! 

Instrument type ____ 9_3_3_AA-'----~ Name~--------=~ 

59032 

22/06/2559 

Serial number. _____ .,.8=-5~16..._ __ _ Customer i.i~lf'Yl 1g'U '1~eitmY'Wvi'11t1'U~ 11~u~~1~wi ~ifiri 

No Test Description Criteria Result 

2 

3 

4 

5 

EHT 

Photometric Noise (if EHT> 350 V) 

Slit Width, 0.2 run 

Slit Width, 0.5 run 

Slit Width, 1.0 nm 

Wavelength Accuracy, Cu 

Wavelength Accuracy, Cs 

Gauze Screen Reading * 

Reading in BC mode without gauze 

Reading in BC mode with gauze 

Difference 

ABS Reading on 5 ppm CU 

RSD 

• Write in the Criteria column the Abs reading on the ga 

We hereby certify 

That the above instrument complies 

With GBC factory specifications 

Signed 

<350 v 

Std. Dev< 0.0002 

0.2 ± 0.02 

0.5 ± 0.05 

1.0 ± 0.1 

324.75 ± 0.2 

852. J ± 0.2 

0.47 Abs. ±.0.02 

372 v 

0.000 Abs 

0.20 run. 

0.50 run. 

1.0 I nm;. 

Date 

./ 

./ 
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1~a~l:wmmr1'mimlfw1.h~vm.1.J91•n'f'l'IJ~ 21072/16132(t'Hut>~1f1t1nt1nunn) 1Hm. 

ihrntl't1¥1' ~. 1llj1J~ n111 trn l lf '1~vi1-11utl lt111\U rl11111J1l 'lfl'11'U i11y;'inf l~1JnviJ lif t1trU'l.lff1IUUiU~ 



f 

W & . d ~ A ., I .., ' 
ttliln'1'"'4GlLL1l~LUl~L~LnbtlflileaJ't1,'WtJ iiMfllW.fl!~titJ!l~*•!:i~# Terms and Conditions of Savings Oeposit 

1 l\htiiU1ff3lQl~UtU~tll1flfl~'3~fiV1iiunulm1f\1'1 .fq..t.lNJJ'iL~U Jd~*u·t . it#V'Hl?iltif..Jlr. Thls passbook is required when contacting our bank . 
.,.. - .., v 

2. ~~~1uilJim~tJ~ff3.jvi~uqii~Yi11.t u o~ih1'b.JWi1'lUEl+-lfl-1l\\Aa1nflli~<ti;in9i'M 'fun11"lt l~gi'S1"lU01l9l1JnUufll;'lltl~lltrlfl1'l'!4a1 
.4>:#11Ttrr>r<'*'~· ~410~~31< lj*tfJU(f• it'.JK -~. '.-FfiiJJ 1l:~fl!J~ • Thls booklet ls only an account passbook. The balance shOwn herein 
will nol be deemed correct unless verified by the oorrespontling balance shown in the account kept by and at our bank. 

s. ill1ttil,)JUqJt\'.Sut.J1n1«si"1 Lii>J~ 4tm~~tau'\~~5ti til~wila 1irfi.'ll "~iJ{\muJutviu~\1d,,ilill'l \.11au1ltl~tm'Ati'n1J1t~'Ultri1l¥1fl~~"''~~11~1lm 
fl1'l)IOUfJll!;l ~il'4m\~ffl~1fll'4'l"1'n\~Jfl1{~ 
filtl'~aff.ff~~wrm•:lfnr;fff·fr-~~t· .&;f'.;.ftl!ifl!Jf<~~tl:ftl!.A . ~t.J', 1tfil. ~m f Jt'MfM .:!Ji, ~mtti~AAtJil31*1Pti. 

The right to tunds in this deposit account/passbook Is not transferable, nor can II be u~d as s.eeurity for a third party unless written cormmt 

is given by the Bank. The depositor may not make any changes on, or tear any pag9s off of, this pa~book. 

4. mmmu4S\4"1filiV'lu~~1J~i\trn1u lt11\l'\UE!fl.)tJm\h~19!19im~1"1u~tru1A11 ~~} rrliR~~mf' , ~d1Jt-!H~t 1'f~!F'J!\! . For Withdrawals from 

this account or the closing of it at any branch, please show proper Identification. 

5. tt1~~~l~~~fll"'ltl qt.hn~~\J~\~ffi'UJ Ut1tGln'1Wi~Lmrn1t1lmrnJL\Ju~~Uflmumm~~trum1lfi~~™\1 ti\ 'Cl1"\\~~ 
15.fftlfif.t~ , #~A1.tlHflWJf0.M:l!ll~·t~mHf~·l'\Ji.Jl'lll!t*{f'ffl'Att'm~~iill~Jf·J~1 ~Hr. In case of loss oflhis passbook, the aed'Oum owner must 
file a police report and nollfy our bank in writing or via the channels specified at ttie branch where the account wu ~ned. 

s. lwrmt~qsWivirrm.fl~al4lm l~t00U1ML11aaluuttJ~~1m~rllmlAl -rn1ilm~vitlt\l:Sllil::tmuil~ffim~U'l~~ 
x1 fiJft.H.~•f~r*ff Jl>Et't<J~F, .;tJ'.ff~t&:tB~~~~ffi~f' , ft!/!ltl!l,{llRJ*f'tlttt 111. An account that has been dormant and has not maintained 
a mlnimum balance as specified by our bank will be closed, and/or be subject to a maintenance fee at the rate and in the manner prescribed 

by out bank. 

9951004-9-16 aatln111iall~LYii.i~fill K-Contact center 02-8888888 V\i'a www.kasikombank.com 
'I) 

1~1A11nin1,,.11 
lf<Jftflt5 KASlKOltNIANK 

.. .., 
Gt1'Un'11u 

:JJ.•!JJ: 
OFFICE 

o:~?.:a- 1 -- c:::. c::%I< ....... ~ ·1. <3' - ~u • .~ ;r~;is. .,..._. •• • *~ "'~" 
4 



--

30 i· 000 .0$ 
a,02s.oo I 

5 .. 82 
0.06 I 

5 .. 9 J 
0.06 ' 

Jo~o .. 0$ 
,000. 0' 

82>550.00 

... 
flt·Ul-tlifl 

~~ 
BALANCE 

t'l~1m~'ll 
•!,#{ i1 i; Ul! 
'TElLERNO 

31 ., 739 .. 7 . CCS00041 
23.714.7~ K0550526 
23,720.541 PCB0940C 
23.720 .. 48 PCB0940C 
23~726.39 PCB0940C 
23,726.3~ PCB0940C 
53~726.3~ K0704575 
103,726.3~ K070376~ 

21 • 176 .. 31 1<070376~ 

pi1n11im19'1Tn1'1i"'"'f'llttnin1 lnu 
' ~10, l«~"''\f\11nln1lntJ~~h"I ~10 K-.A 

.. -.art\TU1im1 K~ ~-Oyber Tfade 
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1u'1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

"51:1J 

1l'qJ-il"51Uil:;Li\iUG'IUilG'l1G'lfl"5:;LuG'I t.l"5:;-;i1ufiou :1Jn"51A:IJ \'U!I. 2565 

-iloei"''Uil~fll1GI 'U. ius;uuGf ~1nG'I 1-d''1Gi1'Ue:1 \11uii'1 ii1L11&1 \11uc;,1 '4''1Vl1G'l"51-if~; 
"n1rb'4w, GJla'llu 'Qu "DJIWLi1UJ.I 

-r'U Liin tVIAil -r'U tun LVIAil ~1.J tun tVIAil(fl'1) 

UilAUn:IJ1 3,425 UilGUJn:IJ1 3,262 U&IAUn:t.11 190 

- 3,425.00 - 3,262.00 190 

- 3,425.00 - 3,262.00 190 

10 3,415.00 10 3,252.00 5 185 

13 3,402.00 10 3,242.00 6 179 

10 3,392.00 10 3,232.00 4 175 

10 3,382.00 11 3,221.00 5 170 

10 3,372.00 12 3,209.00 5 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

- 3,372.00 - 3,209.00 165 

53 3,372 53 3,209 25 165 



i u \il 
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1l'fY-il,1U il~ ti5UG'IUilG'li'G'lq,~tUG'I U,~°41 tGlilU flJ..lll1riUtf VUI. 2565 

iiil~'-t''U D'l.ffY1 G'I 'U . iufiuuGf '41nG1 tozivloh'Ue:i tl1uii" ii1t11il tl1u s>"11 """"i'G1,1'1f~; 
LLfiiJ,Wfi'l Cbla'tfu ilu LL1n1'builuJ..1 

-t''U tun miiil -t''U tun miiil -t''U tun titiiil(ll'1) 
UilGUJnJ..11 3,372 UilG'IUnJ..11 3,209 llilG'IUnJ..11 165 

- 3,372 - 3,209 165 

- 3,372 - 3,209 165 

- 3,372 - 3,209 165 

- 3,372 - 3,209 165 

- 3,372 - 3,209 165 

- 3,372 - 3,209 165 

- 3,372 - 3,209 165 

- 3,372 - 3,209 165 

- 3,372 - 3,209 165 

- 3,372 - 3,209 165 

11 3,361 16 3,193 18 147 

- 3,361 - 3,193 147 

20 3,341 30 3,163 12 135 

15 3,326 23 3,140 15 120 

16 3,310 16 3,124 5 115 

- 3,310 - 3,124 115 

- 3,310 - 3,124 115 

15 3,295 15 3,109 5 110 

- 3,295 - 3,109 110 

- 3,295 - 3,109 110 

14 3,281 14 3,095 3 107 

- 3,281 - 3,095 107 

- 3,281 - 3,095 560 667 

- 3,281 - 3,095 667 

18 3,263 25 3,070 14 653 

- 3,263 - 3,070 653 

30 3,233 38 3,032 13 640 

16 3,217 24 3,008 9 631 

- 3,217 - 3,008 631 

- 3,217 - 3,008 631 

- 3,217 - 3,008 631 

155 3,217 201 3,008 94 631 
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ugy".il'51UA::tfiUG'IU&IG'lfGUl'5::tiiG'I 1.l'5::-;i1tcfiii:IU iJU1A3J ¥.I .fl. 2565 

iiDe['f1JD'4«\J1G'I 1.J. ilusuual o;i1nG'I 1'li~Gi11Je:a u1uu.:1 ii1Ulo u1uA1 lf.:1M1'G'l'51'1'LI; 

utttl,wfh fill' A'll\I ilu &lDl.l'WLiJUJ.I 

'f1J tiin miSo 'f1J tiin miSo 'f1J tiin tMAii:l (q.:1 ) 

Uii:IAUn3J1 3,217 Uii:IAUn3J1 3,008 Uii:IAUn3.J1 631 

14 3,203 21 2,987 7 624 

30 3,173 29 2,958 9 615 

27 3,146 24 2,934 3 612 

- 3,146 - 2,934 612 

- 3,146 - 2,934 612 

- 3,146 - 2,934 612 

- 3,146 - 2,934 612 

12 3,134 18 2,916 1 611 

22 3,112 32 2,884 4 607 

8 3,104 12 2,872 6 601 

9 3,095 9 2,863 2 599 

- 3,095 - 2,863 599 

15 3,080 23 2,840 12 587 

13 3,067 19 2,821 6 581 

- 3,067 - 2,821 581 

- 3,067 - 2,821 581 

10 3,057 21 2,800 7 574 

33 3,024 33 2,767 6 568 

- 3,024 - 2,767 568 

- 3,024 - 2,767 568 

21 3,003 20 2,747 6 562 

- 3,003 - 2,747 562 

12 2,991 20 2,727 3 559 

21 2,970 30 2,697 9 550 

- 2,970 - 2,697 550 

- 2,970 - 2,697 550 

- 2,970 - 2,697 550 

- 2,970 - 2,697 550 

11 2,959 17 2,680 6 544 

- 2,959 - 2,680 544 

18 2,941 23 2,657 9 535 

276 2,941 351 2,657 96 535 
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iin~-r1J i1'4 «\!1G'I 1.J. iusuuci ~1nG1 1"1i''1Gi11J e:a tl1uii" ii1ul &1 tl1u 5>l1 ('1V1iG1'51'lf~; 
ufilf'\wfh Cbla-iu i.111 uau'bailuu 

"'1.J tiin miin "'1.J tiin miin "'1.J tiin miiil (fl" l 

lJilAlJn:l.11 2,941 lJilAUn:l.11 2,657 lJilAlJn:l.11 535 

- 2,941 - 2,657 535 

- 2,941 - 2,657 535 

- 2,941 - 2,657 535 

16 2,925 25 2,632 6 529 

- 2,925 - 2,632 529 

- 2,925 - 2,632 529 

10 2,915 15 2,617 9 520 

- 2,915 - 2,617 520 

- 2,915 - 2,617 520 

- 2,915 - 2,617 520 

- 2,915 - 2,617 520 

12 2,903 10 2,607 9 511 

- 2,903 - 2,607 511 

- 2,903 - 2,607 511 

- 2,903 - 2,607 511 

- 2,903 - 2,607 511 

- 2,903 - 2,607 511 

- 2,903 - 2,607 511 

- 2,903 - 2,607 511 

- 2,903 - 2,607 511 

12 2,891 18 2,589 10 501 

14 2,877 21 2,568 6 495 

- 2,877 - 2,568 495 

- 2,877 - 2,568 495 

13 2,864 13 2,555 2 493 

14 2,850 21 2,534 4 489 

17 2,833 17 2,517 8 481 

11 2,822 11 2,506 3 478 

26 2,796 26 2,480 6 472 

- 2,796 - 2,480 472 

- 2,796 - 2,480 472 

145 2,796 177 2,480 63 472 
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iine[i1.1D~fY1G'I 1.1. ilusuuGf "Oi1nG'I 1-illGi11.1ea tl1uu" ii1llln tl1uc;i1 1f\l\.tfG1"51"1f'l.I~ 
unlf'\wih fill A'll\I ilu uau'builuJ.1 

-t't1 tiln lVIRD ill tiln m&in ill tiln nil&Sn ( «l") 
lJDGUJn3.11 2,796 lJDAtln3.11 2,480 UDAtln3.11 472 

- 2,796 - 2,480 472 

- 2,796 - 2,480 472 

10 2,786 10 2,470 3 469 

- 2,786 - 2,470 469 

21 2,765 21 2,449 8 461 

16 2,749 16 2,433 7 454 

- 2,749 - 2,433 454 

- 2,749 - 2,433 454 

- 2,749 - 2,433 454 

20 2,729 20 2,413 2 452 

17 2,712 17 2,396 4 448 

12 2,700 12 2,384 4 444 

22 2,678 22 2,362 4 440 

- 2,678 - 2,362 440 

- 2,678 - 2,362 440 

- 2,678 - 2,362 440 

20 2,658 20 2,342 2 438 

21 2,637 22 2,320 2 436 

11 2,626 14 2,306 2 434 

20 2,606 19 2,287 2 432 

- 2,606 - 2,287 432 

- 2,606 - 2,287 432 

14 2,592 14 2,273 4 428 

12 2,580 14 2,259 6 422 

- 2,580 - 2,259 422 

17 2,563 15 2,244 2 420 

16 2,547 16 2,228 6 414 

- 2,547 - 2,228 414 

- 2,547 - 2,228 414 

- 2,547 - 2,228 414 

21 2,526 19 2,209 7 407 

270 2,526 271 2,209 65 407 
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ir(\J-il"51UR::tiiUG'IUilG'l1'Glq"5::tiiG'I t.l"5::-:i1tGii1U iiqu1uu 'W.'31. 2565 

-ilar{o{u&1'4fY1G'I u. iiusuuri-:i1nG1 1-iMohuR tl1uifo ii1t11a tl1uA1 '4''1Vi1'G'l"51"li~; 
"'nt.11\wih fbl'a'llu ilu uait'bm11.1s.1 

o{u tiin mil a o{u .. o{u mila(q\I) tiin LVIRil tiin 
UilG'IUn:t..11 2,526 uaAumn 2,209 UDG'IUns.11 407 

18 2,508 18 2,191 8 399 

12 2,496 12 2,179 6 393 

- 2,496 - 2,179 393 
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